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= (54) Title: QUINOLINE DERIVATIVES AND QUINAZOLINE DERIVAnVES INfflBITING AUTOPHOSPHORYLATION OF 
= MACROPHAGE COLONY STIMULATING FACTOR RECEPTOR 

M (54)56W(D«»: v^;p:7T-i^aD--JM«H^-a#»eBU>lfeft*iaSrs+ •J>S3H*^3<fet;+:^v^•J 

~ (57) Abstract: It is intended to 

provide compounds inhibiting the 
autophosphorylation of macrophage 
colony stimulating factor receptor. 
Thus, compounds of the following 
general formula (I), salts thereof and 
solvates of the same are provided. 
(I) wherein X represents CH or N; 
Z represents O or S; R^ R^ and R^ 
represent each H, optionally substituted 
alkoxy, etc; R'* represents H; R^, R«, 
R^ and R^ represent each H, halogeno, 
allQ^l, alkoxy, trifluoromethyl, etc.; R' 
and R^*^ represent each H, allgrl, etc.; 
and one of R" and R*^ represents H 
while the other represents allg^l and 
R" represents an optionally substituted 
carbon ring, a heterocycle, etc., or R" 




(I) 



reiH'esents H and R'^ and R" togeihet form a bi^clic carbon ring. 
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43cl;yfR^«J±^ (I) T-^^^tLfci^^i:|l«T'feS) ^ *)fe:{i:SRi^- 

(s) m- (R^^tt^ (I) ^m.\.. 
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(2) X*SCH<£^U R«^\ R«3\ R^^a^ R834^ *5 J:t>*R « ^^CDl"^ 
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xifi^mm^^m-rtf^. fe§vMiR"3\ r»3\ r^^\ ^j^xtr^^ 

^CDV^■m/?)^— 0;?)S7jC^il^W^®S ($ft b < fiv Ci-6TJ]y^JVms -OR 

(3) XASCH^au R«^\ R«3\ R^^\ R'^^\ ^Xm^^^ (Dt^ 

^CDV^-r;Hy?)^— Oy?)S7j<^j^:f j,^^©^ ($f ^ < C i _ e -OR 

p< h^i^^^fe^U R«°^>J>Jtaffi*fc{i^|g^05^fe{i6Mj^^^^Stfett 

(4) XASCH<^^bs R«°2^p<^;i/S^^bs R*^^ R83\ R83\ Rs 
:iSJ:.V^R^^^(D'r^Xifi7kmm.^^m-tti^-. $>^V^{iR«3^ R«3\ R^^ 

\ R83\ :feJ:UfR«^^®V^-rtl:^— o*S7X^JE^Jii^®S ($fSb<{i^ 
_6:?';i/=^;i^*s -0R«3\ ^\u^>m^. *fel*-hD) ^^bs ^D:i)$7j< 

(5) XASCH5&^U R^^K R«3\ R«3^ R^^S :fe J:tJfR^^^©r^ 
TAS7KmM^^^"r*^> feSV^{±R»^^ R«3\ R'»3\ R^^S j3.kt;fR«^ 

^cDV^•rtl*^— o^sTK^i^^ut^®^ ($fSb<as Ci_6t;i/^;i/«. -or 

(6) XifiCH^mV. R'^^K R»3\ R«33^ R834^ ^^UR^^^ (DT-^ 
Xifi^mm^^mttf^^ fe^V^{d:R»3^ R«3\ R»3\ R»^\ :fei;yfR«3 
= ®v^ftl**— o*s7jcmi^^W^©S ($f^b<{is Ci_6 7';i/^;i/Ss -OR 

^ h=^^>*§^bs R«°'3&sia^Sfef±^|g^® 5 ^fe{i6«^^^^»^fcJi 

(7) XASN?&^b> R»^\ R»3\ R«33^ R8 34^ j3J:l5R«^^®-r-^T 
*S7jc^M^^S-r**x feSVAJiR«3\ R«32^ R«33^ R 83 4^ :j3J;i;fR«3« 

©v^-rtt>{p— oyb^TK^MTW^®^ ($ft b < Cl_6:^>'^=^;^S^ -orv 

3\ Apy^M^. ^fcj±-hD) $^bs at)3f)Szk^JE^^^-r'fb'^«^x 
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(8) X^N^^bs R^^K R^^\ R»3\ R^^\ iDj;t>*R«3 5CDt-^T 

ti^yKm^^^m.-r-b'. fe:g)V^^±R«^^ r^^k r^^k r'^\ jsj^tj^R^^s 

(9) XASNS^bs R«3\ R«^\ R«3\ R«34^ *5ctt)«R«^ '©-T^T 
dSTk^H^^^-Td^s fe^V^^iR»3^ R«^\ R83\ R»3\ iBX-CFR""^^ 

^ h=3^i^^^^b. R«° = *5ga?nSfc{i^tS^©5Sfe{i6M^^^^S^fc{i 

(10) X>bSN§ab^ R«°27bSp<5^;i/*>fe^bs R«^^ R«32^ RS^^, R^ 
^\ :}3<J;t;fR«3^£D-r-^T}bS7K^Jl^<&^-r^> fe^VN{±R»^\ R«3\ R«3 
\ R«3\ :feJ:tJ?R«350V^1*tl>^)^— CybSjK^M^Ji^l^CD* ($f*b<{±s 

(1 1) X*SN^^U R»^\ R"3\ R833^ R83\ i5«tt)fR»3^®-r-^ 
TAS7k^M^?£^-r**> $.ai/^aR«3\ R«32^ R833^ R83\ :feJ:tJfR«3 
''®l^"rnA^— oASjJCl^i^i^t;^.©^ (^*b<Jis C^-^TJV^JVm^ -OR 

(12) Xt^N^mV. R«3\ R»3\ R«33^ R83\ J:tJfR° ^ ^©t"^ 

^©v>-rtiA^-o;?)S7jcmji™^cD« ($f^b<iis Ci_eT;v^;vSs -OR 

p< h=^e^s^^bs R^°^ifimm^tzii^m.m(D5^tzi±6m]^mm^mip.tzi± 
^ ii g) (Dm-my\,^mm (i) ~ (12) r«^\ r 
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- R^'^'lfi^h^i^&^mh. R»3\ R^^\ R834^ ^XUR^^^ifiTkm 

- R'^'i^mmm'^s mmm^. ^lyi^jp^, j^h^i^m. ^tzit 

-hDS^^U R»^\ R«3\ R«34^ :^XnR^^^ifi7i<.mm^^mT<h^ 

^mmizx^ih^m(Dn^L\^mtLxit. mMmi--3 8^xxj(4 i~i o 

(1 6) N- {4- [ (6, 7-Z^?f. ^t^i^l -2-p« 

h^i^y -N' - [1- {A-y )]/:^r2y :^-)]/) 

(17) N- {4 - [ (6, 1 -t^^ Y^t^-A-^y - 2 - pi 
Y^tyyoL-)],} -N' - [ (IS) -1- (4-7;p^p:7ai^;i') 

(1 8) N- {4 - [ (6, 7-i^p< h:^>>-4-:3py U;i/) ^^^^t^J/] -2-^ 
h:3p->7 3i^;i/} -N' - [ (IR) -1- {A-y)V^uy ai5=-;u] 

(7 4) N- {4- [ (6, 7-i^p< Y^ty-A-^^ U;!/) ;^:^>>] -2-^ 

V^tyy:^-}\y} -N' - [1- (1, 3-^T\/-;i/-2--r;i/) 

(75) N- {4 - [ (6, 7->:^;>< V^i^-A-^J ^) )],) it^i/'\ - 2-^ 
h^Fix^oi-;!/} -N' - [ (1 s) -1- (1, 3-5^Ty-;i/-2-^;i.) 

J^5^;i/] r^bT. ifecttN* 

(7 6) N- {4- [ (6, 1 -l^^ i.^.>_4_dE.y -2-^ 
Y^iyy:^=L)V} -N' - [ (IR) -1- (1, )V) 
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■:^m^^:si^it^m\^\±. ^^Mtsiag^fl^^-r^ i*feii^tiw±®^#M 

S o 




(±f3i?;^'s R«Ci_6T;i/:Jlr;v^^%^bs R\ R\ R^ R\ R^ R\ 
Org. Synth. Col. Vol. 3, 272(1955), Acta Chim. Hung. , 112, 241(1983) ^ 

W09 8/4 7 8 7 stj^h^izmm^Mx^is^mmm^^^^^x-^mT^^t 
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^ y J; d ^^^©#^TT-Sji&^ ^ ^ ^ h t J; D -^^-r § ii # o 




(±l3^ttis R\ R\ R\ R\ R\ R\ R\ R\ R^\ Ri\ Ri\ 
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O T5> 11 - 'I'^^z 



(Ri^R^2Ri3 CNH2) m^it. i^m(D-rt^)i<b^ntc 

R ' *5 ck t>*R ^ ° {±s R ^ *5 =k t>V* {±R ^ ° *S7j<m^?Tfe -g) ^ \y Tmmi^l^ 

M& (m^its :^mih±hv^A) i^ffiTs mmti^-rjv^Mm (R^Hai^ 




^^b> R\ R\ R\ R\ R^ n\ R\ R\ R^\ ^XUR' 
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^i^^:ii:tcJ;!9 4-i^DD:^r^'; ymmi^^MMX'^ 

J . Am . Chem . Soc . , 1 945 , 67, 736 . ^ fcf 3tt CD ^ ^ b A* o T i^at t ^ o 
J.Antibiot.(1993),46(l),lV7, Aim.Pharm.Fr.l997,35,503^lc:fBtt©?&^tc: 
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7— i^n Dr:— (macrophage colony stimulating factor; 
-CSFj hh^^)(D^m±{$S^^X^^o jE#*M-CSF*5j^^^n5& 

T^^t (Yoshida H, et al.. Nature, 345, 442-444 (1990)"The Murine 
Mutation Osteopetrosis is in the Coding Region of the Macrophage 
Colony Stimulating Factor Gene')s x' e?;:^ ICrSI^MM- C S F ^tg#-r 
^^hizJiy):Km^^mt^f^mT^!lhifi^^ ^i^P^l:i:^S\,^XM-CSFifi>j^^m. 

x^^:L^\±m^tf^x^^o ^^mmitnmm<Dmniz^\^^X'^WL]U^is.omm 

^tt#iijB> mmm. ^—^^^^yvm. m'^m^v^-^^m(Dmmi:i:i5\^^xit 

lif -5 m\^mm ^ 9$C#-e # S o ?te#Jlll&{*Jfll?SJaifla-e S monocytol^ 
©j^J!afcIS3^5b^ ^®BuiK«fc::}i5V^■r^±M-C S F^^f*: (IJJIT Tc-f m 
sj tT^) ^ift\^X1&^mm^^t^i&mT^ty^i-J]^i:^Bm^ti^o c-f m 
s It^^^^ D > If T-ab t) ^ M - C S F >{)S3^^-r i:T-g^#:±©^ 

^#:g#©iBU >^<blc:J:t)S/i7:^;i/§fe^f Ufc>&SoT c - f ms cog 

Q u > mt ^if^mt^^tiz^y) isk^msi^^(D^<hmm' ^mmr^^tifix^. 
^ (Dmm&i!^p^(Dm.wmm(Dm^n{i> ^^^^t 1fi^^mx $> s o 

^T^xnyr—i^mBSkWEAC- 1 . 2 F 5 ?&M- C S F-t?fiJigcbfci: ^fcife 
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10m) o 

:^mMl^X^<h^mi±^rc. ^ >tf hP{C:feV^TBAC- 1 . 2F5®M-C 
J^TtS#. MtS-%-s ^gj^iS-^) ©v^-rtiyb*cD^#^g&Ts t h*5J;lKfc hJ^l^ 

:in^(D^m^Mi±s ^lmfflv^f,nTv^:5®JF$^J. mmnk i^-^m. mnm. 

^•^^Ji: bTii«?'J;t{±*s^p<^;Hr;i/D-:^s ^ U ;k 5}^Uf-;i/ 
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TS^C^AS^ atm^m^tJ+O. 5~5 0«fi%, $?^b<(i. 1~2 0S«% 

M^©^-^tc;^^bT5@l:?^^^^S:6$, ^J^{iO. 0 1 - 1 0 0 mg/k gs *f 
*b<{is 0. 1~5 Omg/kg®|5fflT-fel?s Cin^ 1 B im^feiiiltlHlfc 

infix ^^±^tzit'^m±<Dm^m<D:^m:^{zx^^'^m^s 
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c-f ms(7^^jffe<lBHiS 
c). ^(Id)^ ^(le). ^(If), :^s^V^^ (1 g) (Dih^mi^mf 

^^n^cLtiy^^-. ^mMi:i^^it^m(Dm&ox^^M-csF^^i^ (c-f 

GF§:mi$- (KDR) tiT V^ § o KDRCDU V^-fb^Pl^-T ^ i ^ I:: ^ D 

?>ilV^-9#^ (Yukinari Masuda, et al: VEGF Accelerates Glomerular 
Repair in GN. Am J Pathol, 159:599-608, 2001) *5 5&:^tlT V^-So "ijt-oX^ 

Mnm^ifim^tixi^^^mni^^iir^KBRv >m<mm<'^mi±'e0^momn 

^r^X^ c-f msffiWIfJ®'? KDR i c - f ms ^jgjRfi^fcPI^^ 

^'fb^tiii^ i^^^'^^^tm^nx\,^:hm'M(Dmm^mrJLo^sm^il3^i&\.^J^xmm 

^ M m 
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Mi^m 1 : 1 - ( 1 . 3 -=h-F^j-^}v- 9, ;v) - 1 -31^ y >;t^->A 
mM (8 3 Omg) (4 0ml) Ic^^U IfUi^^ (0. 9 7m 

1) ^^inb. ^^T— ^«#bfeo ^mmm^a^-^txix. s^^^i^;!/-?? 3 mis 

>^'>7°-?r^i^bs ^^CD'fb^^l. 2 5 g (8 8%) ^ntzo 
^H-NMRCCDClg) -.6 2. 43 (s, 3H), 2. 49 (s, 3H), 
7. 31 (d, J = 3. 2Hz, IH), 7. 60 (d, J=3. 4Hz, 1 

H) , 7. 85 (d, J = 3. 2Hz, IH), 8. 01 (d, J = 3. 2Hz, 
IH) 

mn^m2 : 1 - f 1 . 3 -^•F^/— 9. -A - 1 ^ > 

1 - ( 1 , 3-5^ 7^^/—;^- 2 --f;V) - 1 -Ji^y s^A (7 10m 

g) -^^^ (10 ml) fci^Pb. r-^'^-t' K^u^) K ( 1 . 3 5 g) 

}Lm^(M^^ (6. 5g)^JP;ts 2^^iD^3i^Ufco 10%7X^<b:^hU 
li^A (1 0ml) ^jbn^x ^DD3iN;i/A-C 3laIMmbfco *^Jl?&«a^:^^7jc-e 

CD'fb'^i^^ 580mg (91%) T!f#:feo 

^H-NMR (CDCI3) : <y 1 . 55 (d, J = 6. 8Hz, 3H) , 4. 
43(q,J = 6. 8Hz, 3H), 7. 24(d,J = 3. 4Hz, IH), 
7.7 1 (d, J = 3. 2Hz, IH) 

m^m?. : 1 - f 1 . 3-^y^;-;v-2-^;v) - 1 -ji-^;v r^ y (#.^^ 

1- (1, 3-^Ty-;v- 2 --r;v) - l-:su^))yT^y (^-fe^^) (2. 
Og) :g:i^i^DD^i$^> (20ml) ^c:^^Sb^ hUj:^;^^^^ (2. 5m 

I) ^Jn^C^ldl^^bfeo i^- t e r t h (3. 7 
g) >&iP;ts 3I^P^^#bfco (4 0ml) ^iP;?.. ^dd>^;VAT*3 
HlJftmbfeo MWm-^W^'kM.7Y.'^^'^\^^ Ue7A-C|g*ibfco 

b# 6 tife^^ ^ ^=^1^ >/'S^^^^>'^trJlli|-r 3 'J :^ >y;v ^ D h iJ^^ 
7-f-iCck!9)li^bx tert-:^^;v N- [1- (1, Z-^T-J-)\y-2 
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(^-fe^#:) ^2. 8g (62%) T-#fco 
NMR (CDCI3) 46 (s, 9H), 1. 60 (d, J=6. 

8Hz, 3H), 5. 12 (br, IH), 5. 25 (br, IH), 7. 25 
(dd, J = 0. 5, 3. 2Hz, IH), 7. 70 (dd, J = 0. 5, 3. 
2Hz, IH) 

n^titzt e r t -ZT^JV N-[l-(l, 3-^T'J—)V-2->f)V):i:. 

&^V>Ti0^g|bs ^^MtSft^ti^n^ff fco ^^rSf45&N- [1- (1, 3- 
^T'/-JV- 2--( JV) :*-/N-^-h (4 0 0mg) ^-:^i7uu?<^y 

( 1 0ml) tc^^U 0''C{c}^i^b;fe:o h U :7;u:^d@^^ ( 4 m 1 ) ^^SD b 

-??3ifi]*sffibfco *a«<&«afn:^:^7k-^^#bs h y e^Atris^bTiio m 

^i^m4 : 1 - (5-^^;ix-1 . ^ - ^t^J^jv- 9. -1 y v 

rp|K©5 1 , 3-^-^9— )V (2 18mg) $7^h^hh*D7^> 
(5ml) tc^iSb. -7 S'Ctz^mVito n-zf^j]/V9-t7A(D^^V->m^ 
(1. 56 M) (1. 4ml) ^1 0^^p(tTt9)^< t)»bs -7 8°CT-2^ 
^^l#bfeo N-^ hdF$/-N-p<5^;i/T-fe^ ^ K (2 0 6mg) t 
d:7^> (2ml) fc^^bs 1 0^mfXi9>^ < fomiUhs -7 8*C-e2^^ 

Mjs^bfco ^^aj«^j±-ru i^mT>^-0A^uv \'7kmm (5 mi) 

3 0i9'M#bfco ^e,fc:7}c (5ml) ^An^. -Kii&^^^<^S^^a::^;i/Tttm bfeo 

)itMb^ m.m(Dih^S^^ 2 6 7mg (8 6%) T-#^Co 
^H-NMR (CDCI3) : 6 2. 56 (d. J = l. OHz, 3H) , 2. 
67(s. 3H), 7. 65 (d, J = l. OHz, IH) 
^^fiai5:1-f4. 5~^^><^;1.-1 ■ .'^ - ^'F^/~;^.- 9. ;M - 1 - 

ri5|£04, 5-i^p<^;i/-- 1, 3-5^Ty-;i/ (4 5 3mg) <&5^h^th-D 
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(1 0ml) vimmv. -7 S'Ciz^mhtzo n-:r^;vu^e7A©^:3p 

V->mr^ (1. 56 M) (2. 8ml) ^1 0^A^itT«9)o < D^iiObs - 7 
8°C-C2^P^ii#bfeo N-;< hdri^-N-^5^;i/:F-fe<5^ ^ F (4 5 4mg) ^ 
•5^b7hKD7^> (2ml) Ic^^U 1 0 :^*^{j-T«9)o < DmiPb^ -7 

8»cT-2i^m#bfco ^^*p*i^iA-rb> mmT>^-^A'!7X2\) \^7mm (i 

0ml) ^m^3 O^mWl^tzo ^e>fc:7jc (lOml) ^iJD:ts SiiS^^8[<feSP^ 
3i^;i/T?ftffibfeo ^^ji^lgfn:^±i7j<:T"^#bs 5^^:^ h U <> AT-^!lt bfeo 

DM^b. ^mcDih-^m^ 6 0 9mg (9 8%) untzo 
^H-NMR (CDCI3) :<y2. 40 (d, J = 0. 7Hz, 3H) , 2. 
44 (s, 3H), 2. 64 (d, J = 0. 7Hz, 3H) 

mmm 1 : N- -f 4 - r ( S . 7 -^J^i. 'J )V) ^jr->1 :7 ji- 

;i/> -N' - r 1 - f )V^uy :r.^)vl 

4 - [ (6, h^^>-4_3ey T^r^ U > (2 Omg) 

:g:i>DD4^;VA (1ml) s h U ^ > (0. 1ml) ^c:^^bfe=^^ 
DD3^;i/A (0. 2ml) izmmi^ft h U3^;^y> (3 5mg) <^AP^T^M-e 
ll^F^m#bfeo i>:t:tJ7DD:^;VA (O. 2ml) fc^^bfel- (4-7;i/:;f 

D7 3i-;i/) ^^;i/T§> (3 5mg) ^M^s 1 ommmnvfzo 
^^ti]j^^j]yAX?<^ ^—jv-^mmT^t^ vti^j]^i7u-^hi^^y ^—iz^ y)m 
Mbs mm(D^h^m^2mgs nsLmsyo-vmr^o 

^H-NMR (CDCI3) : 1. 49 (3H, d, J = 6. 83Hz) , 4. 
04 (3H, s), 4. 06 (3H, s), 4. 92-4. 99 (IH, m), 
6. 42 (IH, d, J = 5. 34Hz), 7. 02 (2H, dd, J = 8. 5 
4, 8. 54Hz) , 7. 07 (2H, d, J = 8. 78Hz), 7. 33 (2 
H, dd, J = 8. 54, 5. 37Hz), 7. 37 (IH, s), 7. 46 
(2H, d, J = 8. 78Hz) , 7. 57 (IH, s), 8. 39 (IH, d, 
J = 5. 3 4Hz) 

M&^mm (ESI-MS, m/z) : 4 6 0 (M- 1) 

mmm2 :N- 14 - r rs. 7-^^>( ^ U ^l^) r^^j^jyl 7 ji- 
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4- [ (6, ^:3p^>_ 4-:3py :t=^S>'] 7^-V> (3 Omg) 

:&^DD:i>;i/A (1ml) s hV:y:-^J\^T^> (0. 1ml) iz^mi^tcWi. ^ 
dd;}^;1/A (0. 2ml) izmMLtch V (3 5mg) ^JQ^T^MT* 

l\^mmnvtzo i^;fci>DD5^;i/A (O. 2ml) ici^filbfe (IS) -1- 
(4-7;i/;^D7xii;i/) (3 5mg) ^M^. ^WCl ommm 

-l3j;!3MMbs 3 3mff. iR¥7 1%T-f#feo 

^H-NMR (CDCI3) 49 (3H. J=6. 83Hz)^ 4. 

04 (3Hs s). 4. 04 (3H. s)s 4. 94-4. 99 (IH. m). 
6. 42 (IHs ds J=5. 34Hz)> 7. 04 (2H> dd. J = 8. 7 
8s 8. 78Hz)s 7. 09 ( 2 Hs d. J = 8. 54Hz)s 7. 33 (2 
H. dd. J = 8. 5 4s 5. 37Hz)s 7. 37 ( 1 Hs s)s 7. 46 
(2Hs ds J = 8. 78Hz)s 7. 57 (IHs s)s 8. 42 (IHs ds 
J = 5 . 1 0 H z) 

^S^^fiii (E S I -MS, m/z) :4 6 2 (M++1) 
Ca]D^''-27. 5McO. 5, CHCI3) 

mmm:^ ! N- <4- r (6. 7 -^y^ k^-v - 4 - ^t^y u :^^->i y ^i- 

;i/> -N^ - r f 1 - 1 - ( 4.-y )V:^n-7 ^-)]y) H;!^-^ 

4 - [ (6, 7-S^p< h^i^- VJV) T-V> (3 Omg) 

^^DDsh;i/A (1ml) s hU3i^;VT^> (0. 1ml) Vi^mhtc^s ^ 
DD^AA (0. 2ml) izmmhtc:h^)yi-^y.^> (3 5mg) <^in^T^M-r 
l^P^^#bfco }kiz^un^^jUA (0. 2ml) fc:^§fPb:fe (IR) -1- 

(4-7;i/5j-D7i^;i/) ai^p-;^^^^ (3 5mg) ^jp^s Mwn 1 ommm 

D)ltgibs ^M©<b-^tJ^2 8mgs OXumtzo 
^H-NMR (CDCI3) : 6 1. 51 (3Hs ds J=6. 83Hz)s 4. 
04 (3Hs s)s 4. 06 (3Hs s)s 4. 94-4. 99 (IHs m)s 
6. 42 (IHs ds J=5. 34Hz)s 7. 02 (2Hs dds J = 8. 5 
4s 8. 54Hz)s 7. 07 ( 2 Hs ds J = 8. 78Hz)s 7. 33 (2 
Hs dds J = 8. 54s 5. 37Hz)s 7. 39 ( 1 H. s)s 7. 47 
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(2Hs ds J = 8. 78Hz)s 7. 57 (IH. s)s 8. 41 (IHs d> 
J = 5 . 1 0 H z) 

m&^mm (e s i -ms, m/z) : 4 e 2 (m++ d 

[a] 5244.27. 10 (cO. S.CHClg) 

2_/7DD-4 - C (6, V^t^- >J;i/) :t^ty^ T-V> 

(8 2mg) <&^DD/J^;i/A (2ml) s h 0:^'^)l^T^> (0. 2ml) Ic^ 
mVtd^. ^DD*:;VA (0. 4ml) Ic^^bfc h U J^;^^ > (70mg) ^ 
SO^T^fiT* l^P^m^bifeo ^lC^DD4^;i/A (0. 4ml) IzmmVtci 1 - 
(4-y)V7^Tpy:r^=-}V) (7 0mg) ^JP^s ^MT'lO^Pem 

^H-NMR (CDCI3) :1. 54 (3Hx J = 6. 83Hz). 4. 
03 (3Hs s)s 4. 04 (3Hs s)s 4. 96 (lH^m)^ 5. 21 
(1H; J = 6. 59Hz). 6. 45 ( 1 Hs ds J = 5. 37Hz)s 

6. 77 (IHs s) s 7. 03-7. 10 ( 3 Hs overlapped)^ 

7. 17 (IHs ds J = 2. 68Hz)s 7. 36 (2Hs dds J = 6. 5 
9s 3. 42Hz)s 7. 42 (IHs s)s 7. 49 (IHs s)s 8. 26 

(IHs ds J = 9. 03Hz)s 8. 48 (IHs ds J = 5. 37Hz) 
MM^mm (ESI -MS, m/z) : 4 9 4 (M- 1) 

mmm5 :n- f2->>np-4 - r ffi. i-^:^^ K^rj>-4-jry :^ 

2_^DD-4 - [ (6, 7-i^p{ V^ty- 4-^^ U;!/) 3r=^i/] y^- U > 
( 3 Omg) ^fei^P PJl^;i/A ( 1 ml) s h (0. 1ml) 13^ 

m\^1t^. :j7pp:ijx;i/A (0. 2ml) K:^«?bfe h U 3^:^^ > (3 5mg) ^ 
;bP;t-r^?aT- i^F^m#bfeo iJrtCi^PPT^;^^ (O. 2ml) \zmm\^ti (i 

S) -1- (4-7;i/;tP7;r-;i/) :c^;i/T^> (3 5mg) ^inx.s 

1 Q^mmWXyfao ein<&i^pP7t^;i/A/p<^y~;i/JIIP|-r§^>U*>r;i/^PT 
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^H-NMR (CDCI3) :1. 55 (3H^ d. J = 6. 83Hz)s 4. 
04 (3H^ s). 4. 04(3 H^ s)^ 4. 92-4. 98 (IHsin). 
5. 07 (IHs ds J = 6. 59Hz)s 6. 45 ( 1 H^ J = 5. 12 
Hz)x 6. 71 (IHs s) s 7. 04-7. 10 ( 3 overlapp 
ed). 7. 18 (IHs ds J = 2. 68Hz)s 7. 38 (2H. dd^ J 
= 8. 78s 5. 34Hz)s 7. 42 (IHs s)s 7. 50 (IHs s)s 
8. 26 (IHs ds J = 9. 03Hz)s 8. 49 (IHs ds J = 5. 37 
Hz) 

n&^^m (E S I -MS, m/z) : 4 9 6 (M+ 1) 
Car]D24_32. SMcO. 25, CHCI3) 

mmme :n- ■r2->^DP-4 - r (6. 7 -i; h^-y- 4-:^j ^) )v) ^ 

2-^DD-4- C (6, U;i/) U > 

(3 Omg) $^j7nD3}N;i/A ( 1ml) s h U > ( 0 . ImDfc:^ 
^Sbfe^s i^Dn^;i/A (0. 2ml) fcl^g^bfc: h U ^fc^y > (3 5mg) ^ 
iP^T^?atr 1 ^F^»Ufeo ^{3^DP:^;i/A (0. 2ml) Izmmi^ta (1 
R) - 1 - (4 - 7;i':4-p:7a.-;i/) j:^^-;^^^ > ( 3 5mg) ^in^s ^ISl! 

h^^y-(-\cxy)mm\.. aM^^fb-^^^^ i 7mgs jr^s 7%f^ifco 

^H-NMR (CDCI3) :1. 55 (3Hs ds J = 6. 83Hz)s 4. 
04 (3Hs s)s 4. 04(3Hs s)s 4. 92-4. 98 (IHsm)s 
5. 03 (IHs ds J=6. 83Hz)s 6. 45 (IHs ds J = 5. 37 
Hz)s 6. 69 (IHs s) s 7. 03-7. 10 (3Hs overlapp 
ed)s 7. 18 (IHs ds J = 2. 68Hz)s 7. 38 ( 2 Hs dds J 
= 5. 37s 8. 78Hz)s 7. 42 (IHs s)s 7. 49 (IHs s)s 
8. 26 (IHs ds J = 9. 03Hz)s 8. 49 (IHs ds J = 5. 37 
Hz) 

nm^mm (e s i -ms, m/z) : 4 9 e (m+ i) 
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lal , 9«(c0. 25, CHCI3) 

^^^17 : N- f 4 - r ( 6 ■ 7 --V^ N dr-V- 4 -^J U ^ly') - 9. . 

5 -S^;><^;i/7 3i-;i/> -N' - n - ( 4--7 )h:^U-y :r.-)V) :n^;b-| H7 b 
Z. 

4- [ (6, 7 -i^pl VJl^) :t^$^3-2, 

T=.V> (8 Img) $^nD:1x;i/A (2inl) . h U:e.^;vt^> (0. 2m 
1) I3^«fb}fe^s ^DD:jN;i/A (0. 4ml) l3^^||bfc h U4^:^y> (70 
mg) ^iP^T^^aX' lB#P^Ji#bfeo i*:{3^DD5}^;i/A (0. 4ml) Id^ll 
bfel- (4-yjV:tVty:jL-j]y) :r.^}\yTK> (3 5mg) ^jD^s ^?aT' 1 

^H-NMR (CDCI3) :1. 49 (3Hs J = 6. 83Hz)s 2. 
09 (3Hs s)s 2. 12 (3H. s). 4. 04 (3H. s). 4. 05 
(3H. s)s 4. 97 (lH^m)^ 5. 05 (IHs J = 6. 80H 
z)s 6. 09 (IHs s)s 6. 27 (IHs d^ J = 5. 37Hz)^ 6. 
91 (IHs s) . 7. 02 (2Hs dd. J = 8. 5 2^ 6. 36Hz)s 7. 
33 (2H> dds J = 8. 52s 5. 12Hz)s 7. 42 (IH^ s)s 7. 
52 (IH. s) s 7. 57 (IH. s). 8. 43 ( 1 H. d. J=5. 37 
Hz) 

nm^mm. (E S I -MS, m/z) : 4 8 8 (M- 1) 

mmm^ n- ^4- r (b. 7-^v^ K ap-v-4-j^>> -9.. 

4 - C (6, 7-$^p< h^S^-4-=3py >j;i/) 7}-:^>>] - 2, 5-$^^ h^pi/ 
T::iiJ> (3 0mg) ^^uUTtsJUA (1ml) s hV:3^^JVT^> (0. Im 
1) i^immLfzm. ^aan-^jVA (0. 2ml) i^mMhtz h U >}^;^y> (3 5 

mg) ^m^x^m.'^ imm^nhito ^iz^uuTi^ji^A (o. 2mi) izmm 

Ltz (IS) - 1 - (4-yj]/:tX3yjL—)V) > (3 5mg) ^SD^^ 
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^H-NMR (CDCI3) :1. 49 (3H> ds J = 6. 34Hz)^ 2. 
09 (3H. s)s 2. 13 (3H^ s)s 4. 05 (3Hs s)> 4. 05 

(3H^ s). 4. 95-5. 00 (2Hs m)^ 6. 28 (1H^ ds J = 5. 
37Hz)s 6. 92 (IHs s)s 7. 04 ( 2 d d^ J = 8. 78. 8. 
78Hz)> 7. 33 (2Hs d d. J = 8. 5 4. 5. 12Hz). 7. 42 

(IH. s). 7. 51(1 H. s). 7. 57(1 H. s)s 8.44(lHs 
ds J = 5. 12Hz) 

MA^miM. (ESI-MS.m/z) :490 (M+ 1) 
[a] 1,2^ + 9. 6» (cO. 5, CHCI3) 
mmmd N- ^4- r (R- 7--V^ S jp^>-4-:3^y U;i,^ r^j^^Vl -2, 

4 - [ (6, 7-S^p< U;i/) :^:3ri/] - 2, 5-S^^ h^^f-i^ 

T— U > (3 Omg) ^^DP3i^;i/A ( 1ml) s h U ^ > ( 0 . 1 m 

1) «c:^^bfe=^> ^DP*j;i/A (0. 2ml) ti^^bfe h »; (3 5 

mg) ^iuxxMw^ immmwhtco ^»:{;:i7DPJfc;i/A (o. 2 ml) ^mm 

Lfc ( 1 R) - 1 - (4-7;i/:4-p:7airi;i/) 3i^;vt^ > (3 5mg) ^iD;!. 
^fi-e 1 O^P^m^bfeo citi<fei5'DP5^;bA/p<i$^y-;vjgl|-r^e/U:;by;i/ 

^H-NMR (CDCI3) :1. 49 (3H. d. J = 6. 34Hz)> 2. 
09 (3Hs s) s 2. 13 (3H. s). 4. 04 (3Hs s)s 4. 05 

(3H. s)s 4. 95-5. 00 (2H. m)s 6. 04 (IHs s)^ 6. 
28 (IHs ds J = 5. 37Hz)s 6. 92 (IHs s)s 7. 04(2 Hs 
dds J = 8. 78s 8. 78Hz)s 7. 33 ( 2 Hs dds J = 8. 7 8s 
5. 12Hz)s 7. 42 (IHs s)s 7. 51 (IHs s)s 7. 57 (1 
Hs s) s 8. 44 (IHs ds J = 5. 12Hz) 
mm^^m (ESI-MS.m/z) :490 (M+1) 

[a] D^^-l 1. 5° (cO. 5, CHCI3) 
mmm^ Q:N--f3->>OD-4-rf fi. 7 ^^-J^ h^^y- 4-:^^ ^} 
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3-^DD-4 - [ (6, 7 -i^;<h^iy-4-^y :t^i^'] T=.V> 
(8 3mg) >&^DD3Jn;VA (2 ml) s h V :r.^)VT ^ > ( 0 . 2ml) 
mx^fc^^^ ^t2U7i-^)]/A (0. 4ml) Ic^Mbfe h ';^>^^*> (7 0mg) ^ 
JD;^T^MT- l^P^M^bfeo ifet^>DD7^;i/A (0. 4ml) t^^lf bfc 1 - 
(4-7;i/:tD7 3i:n;i/) a^^jVT^y (7 Omg) <&Jn^s ^©"e 1 OBt^ffi 

-l3j;t5mMb. ^M®<b^i^^ 3 6mg. iR^2 9%T"^#fco 
^H-NMR (CDCI3) :1. 48 (SR. ds J = 6. 83Hz). 4. 
01 (3Hs s)s 4. 05 (3Hs s)s 4. 98 (1H^ m). 5. 44 

(IH. d. J = 7. 07Hz)s 6. 28 ( 1 H. dx J=5. 37Hz)x 
7. 01 (2Hs ddx J = 8. 7 8s 8. 78Hz)s 7. 10-7. 31 

(4Hs overlapped)s 7. 39 ( 1 Hs s)s 7. 59 ( 1 Hs 
s) . 7. 60 (IHs ds J = 2. 44Hz)s 8. 43 ( 1 Hs ds J = 5. 
3 7 H z) 

WS.'^mm (E S I -MS, m/z) : 4 9 4 (M- 1) 

mmm^ 1 :N-f3->»pp-4-rffi. 7--^^KjF-v-4-^ryu;i/) 

vi-af-^yl ^ji:^;!/^ -N' - r M - 1 - f 4 - 7 ;i/:^a 7 

3_>j7pp_4_ [ (6, 7-i^p< h:3p.>- 4 -df-y U;i/) T— i;> 

(3 Omg) *^^DD7^;i/A ( 1ml) s h U > ( 0 . 1ml) fc:^ 

«?bfe^s ^DP5i^;i/A (0. 2ml) fc^^^bfc b U5j^:^y> (35mg) % 
jPjfr^MT- l^Hti#bfeo »ifc:^DD7j^;i/A (0. 2ml) t^fPbfe (1 
S) -1- {A-y )V:tuy x.^)]/TK> (3 5mg) ^M^^ MU-^ 

1 o^p^it#bfco :Lti^^uv:ts)VAXA-$^ y—)vmm'r^i'Vi3^ji^u-^ 

h^777^-l3«fcD)lt«ibs ^M®<b^tl<^2 6mgs lR^5 8%T*t#feo 
^H-NMR (CDCI3) :1. 48 (3Hs ds J = 6. 83Hz)s 4. 
01 (3Hs s)s 4. 05 (3Hs s)s 4. 94-4. 99 (IHs m)s 
5. 43 (IHs ds J = 6. 83Hz)s 6. 28 (IHs ds J = 5. 37 
Hz)s 7. 02 (2Hs dds J = 8. 78s 8. 78Hz)s 7. 11 (1 
Hs ds J = 8. 78Hz)s 7. 18 (Ss lH)s 7. 24 (IHs dds 
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J = 8. 78^ 2. 68Hz)s 7. 28 ( 1 dd^ J=5. 37, 8. 7 

8Hz)s 7. 39 (IHs s) s 7. 59 ( 1 Hs s)s 7. 60 ( 1 d. 
J = 2. 44Hz). 8. 43 (IH. d. J = 5. 12Hz) 
MM^^m (ESI -MS, m/z) :494 (M- 1) 
[a]D^M5. iMcO. 5, CHCI3) 
^*te^l1 2 : N- f 3->^D n-4 - r f 6. 7 - ^ K V - 4 - » y U 
:d-^>>1 -N' - f ( 1 - 1 - ( 4 - 7 ;]/:^ D 7 J.^ 

3- ^nP-4- [ (6, 7-$^pt 

( 3 Omg) D7j^;i/A ( 1 ml) ^ h V :r:-'^)\^T K> iO . 1ml) Id^ 

rnvta^^ ^^DD3jN;VA (0. 2ml) fcl^^bfc h U (3 5mg) <& 

JPx.T^?aT" l^P^^tW^Lfco mz^un^.jVA (0. 2ml) {ci^^bfe (1 
R) - 1 - ( 4 -y JV:tuy 3i-;i/) :n^jvr^ > ( 3 5 mg) ^^]Px.^ ^t^-^ 

1 omrsmnt^tco u u ^^r^jvAX ^ ^ y —jvmm-r ^ v ti u-^ 

^H-NMR (CDCI3) :1. 50 (3Hx d. J=6. 83Hz)^ 4. 
03 (3Hs s)s 4. 05 (3Hs s)^ 4. 92-5. 00 (IHsm)s 
5. 21 (IHs ds J = 7. 08Hz)s 6. 29 (IHs ds J=5. 12 
Hz)s 6. 84 (s. lH)s 7. 04 (2Hs dd. J = 8. 78s 8. 7 
8Hz) 7. 12 (IHs ds J = 8. 78Hz)s 7. 25 (IHs dds J 
= 8. 78s 2. 44Hz)s 7. 31 ( 2 Hs dds J = 8. 5 4s 5. 37 
Hz)s 7. 41 (IHs s) s 7. 59 (IHs s)s 7. 61 (IHs ds 
J = 2. 44Hz)s 8. 44 (IHs ds J = 5. 37Hz) 
M&^^iM (E S I -MS, m/z) : 4 9 6 (M+ 1) 
[a]D^' + 44. 2° (cO. 5, CHCI3) 

mmmi 3 : n- -f4- r r r. 7--^^ K:^.v-4-:^ y d ji.^ -2 

-y^;i/7:i:-Jl/> -N' - ri - (4--7)V^U'7 3i=.}V) Jl^JVl ^]y-F 

4- [ (6 , 7-e^7< h^^>-4-=3py u;v) ;?r^i/] - 2 -p<^;i/r-u > 

(7 8mg) :^i5'Dn4^;i/A (2ml) s h (0. 2ml) izm 

mvtzms iJ^pDJ^;!/^ (0. 4ml) IzMMbfc h U4^;^y> (70mg) 
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m^x^ux' immmnxyfcio ^iz^ua^t^jvj:, (o. 4 mi) izmmx^tzi- 
{A-y )]y:tviy aL-)v) (7 0mg) ^ip^s w^xi o'mmm 

^H-NMR (CDCI3) :1. 49 (3Hx d. J = 6. 59Hz). 2. 
13 (3H^ s)s 4. 03 (3Hs s). 4. 04 (3Hs s)s 4. 97 
(IHsin). 5. 05 (IHs J=6. 83Hz)^ 6. 14 (IH. 
s) . 6. 46 (IHs ds J = 5. 37Hz)> 7. 01-7. 06 (4Hs 
overlapped)^ 7. 32 (2Hs dds J = 8. 5 4s 5. 12H 
z) s 7. 41 (IHs s) s 7. 52 (IHs s)s 7. 61 (IHs ds J 
= 8. 29Hz)s 8. 48 (IHs ds J = 5. 37Hz) 
Wm^mm (ESI-MS,m/z) :474 (M-1) 

mmmi 4 : n- 14- r (6 . 7-^>?^ ].a^.y-4-^j ^j,^) - ?. 

4 - [ (6, 7-S^p< U;V) :^^r^] - 2 U > 

(3 Omg) ^^^DD7f;;i/A ( 1ml) s hU^^;VT^>(0. 1ml) fc:^ 
rnVtz^i. ^Ut!:^;VA (0. 2ml) izmmi^tdh V^^X^> (3 5mg) ^ 
iPX-T^^^T lB#F^il^bfeo ^{c:^DD4^;i/A (0. 2ml) izmmvt:: (1 

S) -1- (4-y;v:tt2y:sL-jiy) 3:5^;i/t^> (3 5mg) <&Ad^s ^MT- 

hi7^7^-fc:J;DJl*aUs ^^©'fb'^tlt: 3 6mgs 7%T^#feo 

'H-NMR (CDCI3) :1. 49 (3Hs ds J = 6. 83Hz)s 2. 

17 (3Hs s)s 4. 03 (3Hs s)s 4. 05 (3Hs s)s 4. 87 
(IHs ds J = 6. 83Hz)s 4. 94-4. 99 (IHsm)s 5. 97 
(IHs s) s 6. 47 (IHs ds J = 5. 12Hz)s 7. 01-7. 07 
(4Hs m) s 7. 33 ( 2 Hs dds J = 8. 5 4s 5. 12Hz)s 7. 4 

2 (IHs s) s 7. 52 (IHs s)s 7. 58 (IHs ds J = 8. 29H 

z) s 8. 48 (IHs ds J = 5. 37Hz) 

mm^mm (e s i -ms, m/z) : 4 7 e (m+ i) 
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[a]D'^+12. e-CcO. 5, CHCI3) 

mmmi-j 5 : n- -[4 - r f b . 7--::^^ \.^^y-4-^j -2 

4 - [ (6, b:^^>-4-:3p^ U;i/) -2-^^;i/T-U> 

( 3 Omg) <&^DD3^;i/A ( 1 ml) s h U ^ > ( 0 . 1ml) t:^ 
^bfe^s ^nn^AA (0. 2ml) h U > (3 5mg) ^ 

iP^T^ST- ll^F^it^Ufco <!5(:tl^DD4^;i/A (0. 2ml) izmMhtz (1 
R) - 1 - (4-7;i/::^-D:7ai— ;i/) (3 5mg) %JP;ls 

^H-NMR (CDCI3) :1. 49 (3Hs d^ J=6. 59Hz)^ 2. 
14 (3 H. s). 4. 03 (3H^ s). 4. 04(3Hs s). 4. 92- 
4. 99 (IHsm)s 6. 03 (IHs s)s 6. 47 (IH. d. J = 5. 
37Hz)s 7. 01-7. 06 (4Hs m) x 7. 33 ( 2 H. dd. J = 8. 
78s 5. 37Hz)s 7. 42 (IHs s)s 7. 52 (IHs s)s 7. 5 
9 (IHs ds J=9. 27Hz)s 8. 48 (IHs ds J = 5. 37Hz) 
Mm^mm (ESI-MS,m/z) :476 (M+ 1) 
[a]D'^-14. 3°(c0. 5, CHCI3) 

mmm-i a n- ^ 4 - r ( a . 7-v>t s »->-4-dFy mi/^ :;d-:^->l -2 

-N' - r 1 - (4-7;i/:^n7ic-;i/^ 3:^;b1 t^UT 
4- C (6, 7-S^^ h^e^-4-:3py >J;i/) ;a-=3E^i/] -2-^ V^tyT=.V 
> (82mg) :&^DDJfc;i/A (2ml) s hU:c^;i/T^> (0. 2ml) tl 
^Ifbfe^s ^Dn5^;i/A (0. 4ml) izmmLtch ^)^^:^^> (70mg) 
^JP;lT^iaT-l^M#bfeo i5;:fc::5'DD:4^;PA (0. 4ml) t^^ibfe 1 
- (4-7;v:4-n:7i-;i/) (7 0mg) ^Sn;ts ^^STIOI^^ 

-f-JcJ:!9;^Mbs ^^O'fb-^tJ^ 5 8 mgs iR¥4 7%T-#feo 
^H-NMR (CDCI3) :1. 52 (3Hs ds J = 6. 83Hz)s 3. 
73 (3Hs s)s 4. 03 (3Hs s)s 4. 04(3Hs s)s 4. 96 
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(lHsm)> 5. 15 (IHx ds J = 6. 59Hz)s 6. 44 (1H^ d> 
J = 5. 12Hz)^ 6. 66 (IHs d. J = 2. 68Hz)s 6. 77 (1 
H. dds J=8. 78s 2. 68Hz)s 6. 87 ( 1 s)s 7. 04 

(2Hs dds J=8. 78s 8. 78Hz)s 7. 36 ( 2 H. dds J = 8. 
72s 5. 37Hz)s 7. 41 ( 1 Hs s)s 7. 55 ( 1 Hs s)s 8. 1 
6 (IHs ds J = 8. 78Hz)s 8. 46 ( 1 Hs ds J = 5. 12Hz) 

mm^mm (e s i -ms, m/z) : 4 9 o (m- 1 ) 

^^^11 7 : N- 14- r (6. 7--V^ S jr>>-4-jpy :;h=^^>1 -9. 

4 - [ (6, 7-e;^p( U;i/) -2 h^$/TriiJ 

> (3 0mg) ^^PD5f;;i/A (1ml) ^ h';j^^;i/T^> (0. 1ml) {3 
^^b;fe^s ^^pn:^;VA (0. 2ml) {3?gPb:fe hU^J^-if^ (35mg) 
^JPx.TM^T- 1 B#P^M#b;feo ^>j{3i^D D^;i'A (0. 2ml) lc:^li?Lfe 
(IS) - 1 - (4 -7;l/5^^7 3l^;^) o^^^i/^^ > (.3 5 mg) <£Sa;ls ^ 

D-T hiJ^^:7^— fe: J; t)*tMbs ^Mo-fb-^*^^ 4 4 mgs iR^9 8%Tftfeo 
^H-NMR (CDCI3) :1. 52 (3Hs J = 6. 83Hz)s 3. 
73 (3Hs s)s 4. 03 (3Hs s)^ 4. 04 (3Hs s)^ 4. 96 

(IHs m) s 5. 15 (IHs ds J=6. 59Hz)s 6. 44 ( 1 Hs ds 
J=5. 12Hz)s 6. 66 (IHs ds J = 2. 68Hz)s 6. 77 (1 
Hs dds J=8. 78s 2. 68Hz)s 6. 87 (IHs s)s 7. 04 

(2Hs dds J = 8. 78s 8. 78Hz)s 7. 36 ( 2 Hs dds J = 8. 
72s 5. 37Hz)s 7. 41 (IHs s)s 7. 55 (IHs s)s 8. 1 
6 (IHs ds J = 8. 78Hz)s 8. 46 (IHs ds J = 5. 12Hz) 
MM'^i^W (ESI -MS, m/z) : 4 9 2 (M++ 1 ) 

CctDd'^^-SI. 6McO. 5, CHCI3) 

mmm^ 8 :n- 14- r (r. 7-^v^ h^^^-A-ai-j \) )v) -2 

hdFV7.xi^;i.> -N' - r np^ -1- (4--7;i/^n7^-;b^ 
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4- C (6, 1 Y^lz-^-^J U;i/) :t=3|r^>] -2 Y^i/T-^) 

> (30mg) ^^pd;}^;va (1ml) s hUJ^5^;i/T^> (0. 1 m 1 ) 
^^l^b;fe^^ ^DD4^;vA (0. 2ml) ti^^bJfe h U tJn;:^/^ > (3 5mg) 
<&JP^T^MT l^P^^^bfco i>:{z^7nD;J^;VA (0. 2ml) fc^Pbfc 
(IR) - 1 - j^-jv) Jc^;i/T^> (3 5mg) <^j[jD;?.^ ^ 

D x' h^*^7xf-lc J; »9Migbs SM®{tl^i^^4 3mgs iR¥ 9 5 %-et#^co 
^H-NMR (CDCI3) :1. 53 (3H, d, J = 6. 34Hz), 3. 
76 (3H, s), 4. 04 (3H, s), 4. 04 (3H, s), 4. 94- 
4. 98 (2H, m), 6. 44 (IH, d, J = 5. 12Hz), 6. 67 

(IH, d, J = 2. 44Hz), 6. 76 (IH, s), 6. 78 (IH, d, 
J=2. 44Hz>, 7. 06 (2H, dd, J = 8. 78, 8. 78Hz), 
7. 37 (2H, dd, J = 8. 78, 5. 37Hz), 7. 41 (IH, s), 
7. 55 (IH, s), 8. 15 (IH, d, J = 8. 78Hz), 8. 46 

(IH, d, J = 5. 3 7Hz) 
H«^^Ff#[ (E S I -MS, m/z) :4 9 2 (M++1). 

[a]D^^ + 30. 0° (cO. 5, CHCI3) 
^^^11 9 : N- [4 - r (fi. 7-^>?^ K;^^^-4-:3^y :^:^-VT - 9. 

- ( h U 7;i/;^p><^;i/^ >^ic-;bl -n' - ri - ( 4 - -7 :7 31- ji/^ 

4- [ (6, 7-$^p( h:3pS/-4-:3py U;i/) :t^t^l - 2- (h y)y)\y^X2 

f-JV) T— U> (9 Img) -^^uu j^;i/A ( 2 m 1 ) s h U 3^^;b7' ^ > 
(0. 2ml) fci^^^bfe^s ^DD7i>;i/A (0. 4ml) f^^llbfe h U ^t^;^ 
'JT'^ (7 0mg) ^Im^xmBCV: im^W^X^fco ^l3^DD4^;i/A (0. 4m 
1) {-^^bfel- (4-7;i/:tD7a:-;i/) (7 0mg) ^iiPx.s 

^?aT* 1 0^^^#bfco ^tl^i^tiU^jVAX>^^ J—jvm^T^i^Vtiif'JV 
^U'^h^'py ^M®Yb^i^$6 4mgs lR^4 9%T-^lfeo 

^H-NMR (CDCI3) :1. 52 (3Hs d. J = 6. 83Hz)s 4. 
03 (3H. s)s 4. 04 (3Hs s). 4. 94 (IHs m). 5. 23 
(IH. ds J = 6. 59Hz). 6. 44 (IH. d. J = 5. 37Hz)s 



wo 03/093238 PCT/JP03/05593 

51 

6. 57 (IH. s). 7. 05 ( 2 Hs d d. J = 8. 7 8. 8. 7 8Hz). 

7. 34 (3Hs overlapped). 7. 39 (1 H. d. J=2. 93 
Hz). 7. 43 (IH. s). 7. 49 ( 1 H. s). 8. 14 ( 1 H. d. 
J = 9. 03Hz). 8. 50 (IH. d. J = 5. 37Hz) 
MM^mm (ESI -MS, m/z) : 5 2 8 (M- 1) 

mmm?, o : n- r4- r (r. d;,,^ ^^t^.v-i _^ 

4 - C (6, 7-S?^ h^^>-4-:^^VJV) y^^iy^ - 2- (hU7;i.::rD 
p<5^;i/) Tnu > (3 Omg) D D ( 1ml) . h U3:^;i/t^ > 
(0. 1ml) iz^^bfe^. :i7DD^;i.A (0. 2 m 1 ) Id^l? bfe h U 
>y> (3 5mg) ^:&D^T^MTmr^ti#bfeo ^5;fci7DD>}>;i.A (0.2m 
1) fc^l?Lfc (IS) -1- (4-7;1/:^d:7 3.-;i.) :j^^jvt5.> (3 5m 

^H-NMR (CDCI3) :1. 53 (3H. d. J = 6. 83Hz). 4. 
04 (3H. s). 4. 05 (3H. s). 4. 89-4. 96 (IH. m). 
5. 07 (IH. s). 6. 44 (IH. d. J = 5. 37Hz). 6. 50 
(IH. s). 7. 06 (2H. dds J = 8. 7 8. 8. 7 8Hz). 7. 3 
3-7. 40 (4H. m). 7. 43 (IH. s). 7. 49 (IH. s). 8. 
13 (IH. d. J = 9. 03Hz). 8. 50 ( 1 H. d. J = 5. 12H 
z) 

MM^mm (ES I-MS, m/z) : 5 3 0 (M+1) 
[a]D'''-40. 4''(c0. 25, CHCI3) 

mmm?, i • n- r4- r (b. 7-^-^^ ij;t,^ _r> 

4 - [ (6, 7-S^p< h^ty-4-^y U;i.) _2- (hVyjV^tJ 

^5^;i/) 7- - >;> (3 Omg) ^^ua:^.;],^ (1ml) . h V:i^^JlT5.> 
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(0. 1ml) IzmMLtz'^^ ^uu^jlA (0. 2ml) h U si^:^ 

^> (3 5mg) ^m^XMUX' immmim^tzo }kl^^uU7i.)VJ:, (O. 2m 
1) izmmvtz ( 1 R) - 1 - {A-y )Vitriy > (3 5m 

§e/U:i7>!f;i/i^Dx'h^^7^-fc:<fct)M«ib> ^M^^fb-^^^ 1 5 mgs JR^ 

3 4%T-lifco 

*H-NMR (CDCI3) :1. 53 (3H. J = 6. 83Hz)s 4. 

04 (3H^ s)^ 4. 05 (3H> s)^ 4. 90-4. 96 (IH^m). 
5. 14 (1H> d^ J = 6. 59Hz)s 6. 45 ( 1 H. d^ J = 5. 37 
Hz)^ 6. 53 (IH. s) s 7. 05 ( 2 H. dd. J=8. 78^ 8. 7 
8Hz)^ 7. 31-7. 36 (3Hs m). 7. 39 (IH. d^ J = 2. 6 
8Hz). 7. 43 (IH. s) s 7. 49 ( 1 H. s)s 8. 13 ( 1 Hs ds 
J = 9. 03Hz)s 8. 50 (IH. d. J = 5. 37Hz) 

nm^mm (e s i -ms, my z) : 5 3 o (m+ i) 

[a]D'^ + 39. 4°(cO. 25, CHCI3) 

mmm2 2 : n- -f4- r r 6. 7-^v>< v-^^-^-a-^j d ju^ ^ite^^y^ 

-7^ -N' - ri - (4 -7;i/:^n7 t^L/-:p 

4- [ (6, 7-S^p< h:ari/-4-^y U;v) i^T^i^] - 3 Y^i^T-^) 
> (8 2mg) §i^DP:^;i/A (2ml) ^ h>;j^^;i/T^> (0. 2ml) 

^DDJJx;i/A (0. 4ml) l^^^bfe h U (70mg) 
^JnjtT^ST- l^^a^bfeo ^*[fc:iJ7DD:^;i/A (O. 4ml) fci^^Ufel 
- (4 -7;i/::tn7 3i^;i/) > (7 Omg) ^Sn^s ^MT- 1 0^^ 

^M®ib-^t?5^6 Omgs iR^4 9%T'^#feo 
^H-NMR (CDCI3) :1. 48 (3H. d. J = 6. 83Hz)s 2. 
12 (3Hs s)s 2. 16 (3H^ s)x 4. 05 (3H^ s)s 4. 05 
(3Hs s) s 4. 77 (1H^ ds J = 7. 07Hz)> 4. 97-5. 00 
(IH. m)^ 5. 97 (1H> s). 6. 25 (1H> d> J=5. 12H 
z) s 6. 99 (IH. dds J = 8. 54Hz)s 7. 04 (2Hs dd^ J 
= 8. 78s 8. 78Hz)s 7. 31 ( 2 Hs dds J = 5. 12s 8. 78 
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Hz). 7. 43 (IHs s). 7. 59 (IH. s). 8. 44 (IH. ds 
J = 5 . 3 7 H z) 

WA^mm (ESI -MS, m/z) : 4 9 0 (M- 1) 

4- [ (6, 7->y^ h^^^-4-:^y -3-p< h^->T-V 

> (3 0mg) §^dd;J^;1/A (1ml). hV^^JVT^y (0. 1 m 1 ) {3 
^l?bfef^. ^DD^;i.A (0. 2ml) izmm\.tzh^)^^X^> (3 5ms) 

^m^x^ux' immmnhtzo ^iz^mtm-^jiA (o. 2 mi) izmmi^td 

(IS) -1- (4-7;i/;tD7 3.-;i.) (3 5mg) ^Mk.. m. 

t^'^h^^y^~-iz^y)mmi.s mm(D^h^m^4 5mg^ sumi 0 o%xmzo 

^H-NMR (CDCI3) :1. 48 (SH. d. J = 6. 83Hz). 3. 
71 (3H. s). 4. 00(3 H. s). 4. 04 (3H. s). 5. 00 

(IHs m) . 5. 4 8 (IH. d. J = 7. 3 2Hz) . 6. 2 9 ( 1 H. d. 
J = 5. 37Hz). 6. 62 (IHs d d. J = 8. 5 4. 2. 44Hz)s 
6. 99 (3H. overlapped). 7. 19 ( 1 H. s). 7. 29 

(IH. dd. J = 8. 54. 5. 12Hz). 7. 38 ( 1 H. s). 7. 4 
7 (IH. d. J = 2. 44Hz). 7. 61 ( 1 H. s). 8. 41 ( 1 H. 
d. J=5. 37Hz) 

Mm^^m (ESI -MS, mXz) : 4 9 2 (M+ 1) 
Ca:]D^'-35. 5 (cO. 5, CHCI3) 

mmm?,4 -n- 14- r (a. 7--v^ h ^^^-d-^j ^^ft^.v] 

4 - [ (6, 7-S^^ hdp.>_4_:^p^ :t^S^3 -3-p< h^^^^T-U 
> (3 0mg) ^^uu^.}],A (1ml) . hV3^^j]^TK> (0. 1ml) Iz 
mm^tz^^s ^JJi^MA (0. 2ml) izmmLtc h U^>^y> (3 5mg) 

^m^xmux immmnLtzo »:{c^dd7j>;i.a (o. 2mi) ic^^ufe 



wo 03/093238 PCT/JP03/05593 

54 

(IR) -1- iA-y}\/:^uy 3L=.}V) 3l^)VT^> (3 5mg) ^M^. m. 

D x' h^^:7^— t J; DMMbs ^M®^b^ti^4 4mgs iR^ 9 7 %T'f#;feo 
^H-NMR (CDCI3) :1. 48 (3H^ ds J = 6. 83Hz). 3. 
71 (3Hs s)s 4. 00 (3H^ s). 4. 04 (3H^ s). 5. 00 

(IHx m)s 5. 48 (1H^ d^ J = 7. 32Hz)^ 6. 29 ( 1 H. d^ 
J = 5. 37Hz)^ 6. 62 ( 1 Hs d ds J = 8. 5 4s 2. 44Hz)s 
6. 99 (3Hs overlapped)s 7. 19 ( 1 Hs s)s 7. 29 

(IHs dds J = 8. 54s 5. 12Hz). 7. 38 ( 1 s). 7. 4 
7 (IHs ds J = 2. 44Hz)s 7. 61 (IHs s)s 8. 41 (IHs 
ds J = 5. 37Hz) 

M^^f^it (E S I -MS, m/z) :4 9 2 (M++1) 

[a]D'' + 35. 8McO. 5, CHCI3) 
mmm2 5 : N- I4 - r (6 . 7 --V^ K:»-V-4 -^y U :^^>>1 - 2 ■ 
3 -N' - n - f 4-^;u:d-D7 3i-;i/^ j:^;T/1 t^i^ 

4- [ (6, 7-i^p< h:ar5^-4-^y - 2, 3-$^p<^;i/T 

— »;> (8 Img) ^i^DD5t:;i/A (2ml) s hUa^^;i/T^> (0. 2m 
1) tzmMLtd^s ^D^:1^;^A (0. 4ml) Iz^Ml^tz (7 0 

mg) ^m^x^U-^ immm^vtzo ^^;:^z^DD>J^;^A (o. 4m l) t:^^ 

X^tzl- i4-yjl:tuy 3^=i)\y) (7 0mg) ^AD;ts 1 

^^17^— 13 J; t) MM U ^McDYb-^tl^ 6mgs lR^5%T-f#fco 
^H-NMR (CDCI3) :1. 48 (3Hs ds J = 6. 83Hz)s 2. 
11 (3Hs s) s 2. 16 (3Hs s) s 4. 06 ( 6 Hs s)s 4. 78 
(IHs ds J = 5. 86Hz)s 5. 00 (IHsm)s 5. 97 (IHs 
s) s 6. 26 (IHs ds J = 5. 37Hz)s 6. 9 0- 7. 2 5 ( 5 Hs 
overlapped)s 7. 30 (2Hs m)s 7. 46 (IHs s)s 7. 
59 (IHs s) s 8. 44 (IHs ds J = 5. 37Hz) 
nm^mm (E S I - MS, m/z) : 4 8 8 (M- 1) 
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4- [(6, 7-^p< b#->-4-:¥y' U;i/) :t^S/] -2, 3-i^^^;VT 
riU > (3 Omg) ^^^D05}^;i/A ( 1ml) s h U ^ > ( 0 . 1 m 

1) izmm\^tzm. ^viuTi-.jvA (o. 2 mi) \cmmvtzvv-!i-s:^^> (35 

mg) ^SPX.T^?a-e IBtPem^bfeo i*Jfc^DD4^;VA (0. 2ml) izmm 
Vtc (IS) - 1 - {4-y)V:^uy3i-J\y) 3L^)\/T^y (3 5mg) ^SQx.x 

^H-NMR (CDCI3) :1. 48 (3Hs J = 6. 83Hz)s 2. 

11 (3H. s) s 2. 16 (3Hs s) s 4. 06 ( 6 Hs s)s 4. 78 
(IHs d. J = 5. 86Hz). 5. 00 (IH. m)^ 5. 97 (IH. 

s) ^ 6. 26 ( 1 H. d^ J=5. 37Hz)s 6. 9 0 - 7. 2 5 ( 5 
overlapped)s 7. 30 (2Hs m)s 7. 46 (IHs s)^ 7. 
59 (IHs s) X 8. 44 (IHx d. J = 5. 37Hz) 
^m^mm. (E S I -MS, m/z) : 4 8 8 (M- 1) 

[a]D^^ + 30. 0°(cO. 5,CHCl3) 
^ffifi^l2 7 :N- 14 - r (6. 1 -V^ ]. jf.^> - 4 - jr^ U ;i/) ::e-:3p^>1 - 2 . 
3-^V^^;i/7 ^-;i.T -N' - r ( 1 - 1 - (4-7;i/:;^P7 3i-;V) 

(3 Omg) ^^DD;t:;i/A ( 1ml) s h >; ^ > ( 0 . Im 

1) i3^g?bfem. ^DD4^;VA (0. 2ml) fc^Mbfc h ( 3 5 
mg) •^myLxm^-^ immm^X^fz. ^»:tii^Do;^;VA (O. 2ml) 

bfc (IR) - 1 - (4-7;i/;^-D7in;i/) (3 5mg) <^in^s 

^^D h^J^^7^-{3j: D)lii^bs mm(D^t^!^^3 7mg. IR^8 l%-tr^ifeo 
^H-NMR (CDCI3) :1. 48 (3Hs ds J = 6. 83Hz). 2. 

12 (3Hs s) X 2. 16 (3Hx s)^ 4. 05 ( 3 Hx s)s 4. 05 
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(3H. s) . 4. 77 (IHs d. J = 7. 32Hz). 4. 98-5. 04 
(IH. m). 5. 99 (IHs s). 6. 25 (IH. ds J = 5. 37H 
z) s 6. 99 (IHs ds J = 8. 78Hz). 7. 04 ( 2 H. dd, J = 
8. 7 8. 8. 7 8 Hz)s 7. 31 ( 2 H. d d. J = 5. 12s 8. 78H 
z)s 7. 43 (IHs s)s 7. 59 (IHs s)s 8. 44 (IHs ds J 
= 5 . 1 2 H z) 

mm^mm (E S I -MS, m/z) : 4 8 8 (M- 1) 
Ca]D'^-35. 6°(c0. 5, CHCI3) 

4- [ (6, 7-i^^ )s:3pi^-4-:^y - 2 - 7;i/:^D T'^ U 

> (79mg) ^i?PDJjs;i/A (2ml) s hUJi^;i/T^> (0. 2ml) 
^^L:fems ^DD7}^;uA (0. 4ml) IzmMht^ h V yisx^ > (7 0mg) 
^ia^T^^ar- mp^M#b;to d d^;i.a (o. 4mi) izmmvt^l 
- (4-:7;i/;rD7 3.-;i.) (7 0mg) $AD;is ^^-^10^^ 

^-^CJ; DM^bs ^M®<b^i^<&3 9mgs lR^3 3%-^|ifeo 
^H-NMR (CD CI 3) :1. 50 (3Hs ds J = 6. 83Hz)s 4. 
03 (6Hs s)s 4. 97(lHsm)s 5. 55 (IHs ds J = 6. 59 
Hz)s 6. 46 (IHs ds J = 5. 37Hz)s 6. 8 7 - 6. 9 6 ( 3 Hs 
overlapped)s 7. 01 (IHs dds J = 8. 7 8s 8. 78H 
z) s 7. 33 (2Hs dds J = 8. 5 4s 5. 37Hz)s 7. 42 (IHs 
s)s 7. 50 (IHs s)s 8. 17 (IHs dds J = 9. 0 3s 9. 03 
Hz)s 8. 48 (IHs ds J = 5. 37Hz) 
Wm^^m (E S I -MS, m/z) : 4 7 8 (M- 1 ) 

mmm?, 9 • n- 14 - r r^. 7-^^^ k^^.v-^.-:^ j ^^,^1 _9 

4 - [ (6, ^^r^^-4-dFy \J ji) ;^=^.>] - 2 -y J\.:tttT-V 

> (3 Omg) ^^uun-^ji^A (1ml) s hV:c^)VTS.> (0. 1ml) t 
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mmvtz^. ^uaMA (0. 2ml) IciS^Sbfe h U 3J^;^^> (3 5mg) 

^iju^xmu-cim^mnhtco i^t3^np:^>;i/A (o. 2 mi) izmmi^tz 

(IS) -1- i4-yjV:tuyjL=.)V) :xl^)]/T^> (35mg) ^^J^^^ M 

^H-NMR (CDCI3) :1. 50 (3H^ dx J = 6. 83Hz)s 4. 
03 (6H. s). 4. 97 (IH^ m). 5. 55 (IHs d. J = 6. 59 
Hz) ^ 6. 46 (IH. d^ J = 5. 37Hz)^ 6. 8 7 - 6. 9 6 (3 H> 
overlapped)^ 7. 01 ( 1 Hs dds J = 8. 7 8s 8. 78H 
z) s 7. 33 (2Hs dds J = 8. 5 4. 5. 3 7Hz)s 7. 42 ( 1 H. 
s) s 7. 50 (IHs s) s 8. 17 (IHs d d. J = 9. 03. 9. 03 
Hz). 8. 48 (IH. d. J = 5. 37Hz) 
mm^mm (E S I -MS, mXz) : 4 S O (M++ 1) 

lal J,""*- 4 5 . 8°(c0. 5, CHCI3) 
^^^13 0 :N- 14 - r (fi. k j^sv-4_jF.y ^ j^) - 2 

-7;v:d-P7 3i-;i/> -N' - r (1 T^.^ - 1 - (4-y)V±u-y3:.=i)V) 

4- [ (6, - 2 - 7;i/:tPT- U 

> (30mg) ^^uti-^.)VA (1ml) . h V =^^)VT5.> (0. 1ml) 
^mVtzm. ^nU7i^J]^A (0. 2ml) tC^Pbfe h U5i^^'i7'> (3 5mg) 

^m^x^u-^ immmnvtzo diiz^uu^ii-^jvA (o. 2 mi) t^i^ufc 

(IR) - 1 - (4-7;i/:tn7 3i— ;i/) (3 5mg) ^SP^. ^ 

D x' h^^7^-{zj; DMS^b. ^McD-fb^tl^S 4mgs itX^ 7 4 %t?fi;'^o 
^H-NMR (CDCI3) :1. 50 (3Hs d. J = 6. 83Hz). 4. 
03 (6H. s)s 4. 97 (IH. m). 5. 55 (IH. d. J = 6. 59 
Hz). 6. 46 (IH. d. J = 5. 37Hz). 6. 8 7- 6. 9 6 ( 3 H. 
overlapped). 7. 01 (1 H. dd. J = 8. 7 8. 8. 7 8H 
z). 7. 33 (2H. dd. J = 8. 5 4. 5. 3 7Hz). 7. 42 ( 1 H. 
s). 7. 50 (IH. s). 8. 17 (IH. dd. J = 9. 03. 9. 03 
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Hz)x 8. 48 (1H> ds J = 5. 37Hz) 

mm^mm (e s i -ms, m/z) : 4 a o (m++ i) 

[a]D^^ + 45. 0°(cO. 5, CHCI3) 

4 - [ (6, V^i/-4-^J U;^) - Z - y ))y:^UT-^) 

> (7 9mg) ^i5^DD*;i/A (2inl) s b U3^5^;i/T^> (0. 2ml) ^ 
^llbfe^s ^DD^;VA (0. 4 ml) iz^^bfc b ';^^^> (70mg) 
^Snx-T^fiT" l^^ti^bJ^co <s*tfci7DDpjN;VA (0. 4ml) l::^ISbfc 1 
- (4-7;i/:tD:7ai-;i/) (7 0mg) ^in;ls ^MT'lO^P^ 

^— fcck t))ltMb^ ^McZXb^tl^ 5 5mg. JR^4 6%T-#feo 
^H-NMRCCDClg) :1. 48 (3H. d. J = 6. 83Hz). 4. 
00 (3Hs s)s 4. 05 (3Hs s)^ 4. 98 (IH^m)s 5. 55 
(IHx ds J = 7. 08Hz)s 6. 37 ( 1 Hs ds J = 5. 37Hz)s 
7. GO (2Hs dds J = 8. 5 4, 8. 5 4Hz). 7. 00 ( 1 Hs ov 
erlapped). 7. 10 (1 Hs dd^ J = 8. 7 8. 8. 7 8Hz)s 
7. 28 (2Hs dds J = 8. 5 4. 5. 37Hz)s 7. 33 ( 1 H. s). 
7. 38 (IHs s) . 7. 46 ( 1 Hs dd. J=12. 18. 2. 44H 
z). 7. 58 (IH, s)s 8. 44 (IH. d. J = 5. 37Hz) 
M«^«f^l (E S I -MS, m/z) : 4 7 8 (M- 1) 

mmm^ 2 : f 4 - r f 6 . 7--V^ b^-V-4-:^y U JV^ :^^^->1 -3 

-:7;i/:?l-P7 3i-Jl/> -N* - r (1 S W 1 - f 4-7;i/:^P73i-;i/) j:^ 

4 - C ( 6 , 7 -i^^ b^i^- 4 -:^lry U;^) ::a-=3pS^] - 3 - y)V^UT-V 

> (3 0mg) <g:^DD3^;i/A (1ml) . bU3::^;i/T^> (0. 1ml) I;: 
mmv-ftmi. ^tiu:t^JVA (O. 2ml) \cmmVtzW^-7.if'> (3 5mg) 

^m^Lxmwr^ immmnx^tco ^iz^xDUTt-jvA (o. 2m i) izmmx^tz 

(IS) - 1 - (4-y)V:tuy3L-)]/) > (3 5mg) ^iPX.> ^ 
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'H-NMR (CDCI3) :1. 48 (3H^ d^ J = 6. 83Hz)s 4. 
00 (3H. s)s 4. 05 (3H. s). 4. 98 (IH. m). 5. 55 
(IHs ds J = 7. 08Hz). 6. 37 ( 1 J = 5. 37Hz)^ 

7. 00 (2Hs dd. J = 8. 5 4, 8. 5 4Hz). 7. 00 (IE. ov 
erlapped)^ 7. 10 ( 1 H> dds J = 8. 7 8s 8. 78Hz)s 
7. 28 (2Hs dds J = 8. 5 4s 5. 37Hz)s 7. 33 ( 1 Hs s)s 
7. 38 (IHs s) s 7. 46 ( 1 Hs dds J=12. 18s 2. 44H 
z)s 7. 58 (IH, s)s 8. 44 (IHs ds J = 5. 37Hz) 
M^^m. (ESI -MS, m/z) : 4 8 0 (M++ 1) 
Ca]D'^-45. 4° (cO. 5, CHCI3) 

mmm3 a : n- 14 - r r 6. 7-^j,i,h^^y-4-^j ^t^t^i -3 

4 - C (6, 7-i^pt hdFi'-4-=^y - 3 - >^;i/:^p U 

> (3 Omg) §^dd;}x;I/A (1ml) s h U > ( 0 . 1ml) fei 

^«?bfe^s ^7DD;iN;i/A (0. 2ml) lzmm\^fthV^::^^> (3 5mg) 

^iu^x^u-^ immWinvtcio }kiz^ttu:^j]^2x (o. 2 mi) izmmLtz 

( 1 R) - 1 - i4--7JV:tuy ai-jl) =c.^)VTK> (3 5 mg) ^;!)Px.s M 
UX 1 O^P^^#bfeo citL^i^DD4^;^A/p(^57y— ;HI||-rs^>;:!b'if;i/^J^ 
Px' {^J; D*iiSiU ^MO'fb^i^^S Omgs iR^6 6%T#feo 
'H-NMR (CDCI3) :1. 48 (3Hs ds J = 6. 83Hz)s 4. 
00 (3Hs s)s 4. 05 (3Hs s)s 4. 98 (IHs m)s 5. 55 

(IHs ds J = 7. 08Hz)s 6. 37 (IHs ds J = 5. 37Hz)s 
7. 00 (2Hs dds J = 8. 5 4, 8. 5 4Hz)s 7. 00 (IHs ov 
erlapped)s 7. 10 (IHs dds J = 8. 78s 8. 78Hz)s 
7. 28 (2Hs dds J = 8. 54s 5. 37Hz)s 7. 33 (IHs s)s 
7. 38 (IHs s)s 7. 46 (IHs dds J = 12. 18s 2. 44H 
z)s 7. 58 (IH, s)s 8. 44 (IHs ds J = 5. 37Hz) 
MMtS-i^^t (E S I -MS, m/z) :4 8 0 (M++1) 
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Ca]D'^ + 44. 7McO. 5, CHCI3) 

mm m^ 4 : N- r (1 - l - (4--/d^-7,-^-;1x^ -N' - 

4- [ (6, 7-i;p< h=3pi/-4-dF.y u;i,) :t^i^l U > (70mg) 
:&^DD;fv;i/A (1ml) ^ h U $ > ( 0 . 1ml) tz^^SUfe^x ^ 

DD:tc;i/A (0. 2ml) iz^^bfe h U3i^;:^>^> (3 3mg) ^m^xmWr: 
7 5^iiJ^|ibfco ^{c^^DD4^;i/A (0. 2ml) IzmmLtc (IS) - 1 - 

i4-y']D^y a^-jv) 3:.^jiT^> (4 6mg) §so^s ^uni ommmn 

^H-NMR (CDCI3) :1. 45 (3H. d. J = 7. 07Hz). 4. 

02 (3Hs s). 4. 04 (3H. s). 4. 95 (IH. m). 5. 37 
ilKs d. J = 7. 32Hz). 6. 42 (1 Hs d. J = 5. 36Hz). 

7. 00 (IH. s), 7. 08 (2H. dd^ J = 8. 78Hz). 7. 20 
(2H. ds J = 8. 29Hz), 7. 37 (2H. ddx J = 8. 78Hz)x 

7. 39 (IHs s). 7. 44 (2H. d. J = 8. 29Hz). 7. 55 
(IH. s) . 8. 45 (IHs ds J=5. 36Hz) 

WM'^mi^. (E S I -MS, m/z) :5 2 0s 5 2 2 (M- 1 ) 
[«]d^'-33. 0° (cO. 5, CHCI3) 

mmm3 5 : n- -r 4- r ( « . 7 -^ja j d }h) ±d^^y-\ -7 ^ 

4- [ (6, 1-^J:K h:3E..>_4_dpy 7-^ U > (7 Omg) 

^;j7DDJ^;i/A ( 1 ml) s h Uj^^;!/^^^ (0. 1 4ml ) (z^^bfc^s 
t5^DD5jN;VA (0. 2ml) tr^lfbfe h U *:^>f > (33mg) ^in^T^^S 
T-7 5^a#bfeo ^{3^DD;i^;^A (0. 2ml) Ki^^bfe (IS) - 1- 
(4-^ hD7i:n;i/) >Jg^J® (4 7mg) SJn^s MiST 1 01^ 

:7^-fc:J;!33^^bs ^MO'fb-^i^^&e 9mgs iK^6 

^H-NMR (CDCI3) :l. 52 (3Hs ds J = 7. 07Hz)s 4. 

03 (3Hs s)s 4. 04 (3Hs s)s 5. 11 (IHsm)s 5. 26 
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(IHs ds J = 6. 83Hz). 6. 43 ( 1 Hs d. J=5. 36Hz). 
6. 81 (IHs s) . 7. 12 (2Hx ds J = 8. 78Hz)^ 7. 40 

(2H. d. J = 8, 78Hz). 7. 41 ( 1 Hs s). 7. 51 (2Hs ds 
J = 8. 78Hz)s 7. 55 ( 1 Hs s)s 8. 19 ( 2 ds J = 8. 7 
8Hz)s 8. 46 (IHs ds J = 5. 36Hz) 
Wm^l^m. (E S I -MS, m/z) : 4 8 7 (M- 1) 

[a]D26-27. 0°(cO. 25, CHCI3) 
mmm3 6 : N- I4- r (6. 7-^:^yi. V-^^i^-A-^J :j-ar;>1 -7^ 

-)\,-\ -N' - r f 1 B/) - 1 - (4-- Kp-7:c-Jl/^ »^1^-F 

4- [ (6, 1 -V:^ Y^'t/- A-^J U;i/) itr^^y^ T-V> (7 Omg) 
>^^DD7^;VA ( 1ml) s h >;3i5^;bT^> (0. 1 4 m 1) (c^^bfc^s 
^Dn7lN;i/A (0. 2ml) izmmi^tc VV ^:^^> (3 3mg) ^m^X^U 

x7 5^mn\^t^o m^i^tnu^jvA (o . 2 mi) izmmi^tz ( 1 r) - 1 - 

( 4 h p 37 31 -;i/) ^ >i^mm ( 4 7 m g) ^Jn^s 10^ 

'7^—\z^y)mmhs ^M^^b^ti^^ i emgs iR^i3%"ef#fco 

^H-NMR (CDCI3) :1. 52 (3Hs ds J = 7. 07Hz)s 4. 
03 (3Hs s)s 4. 04 (3Hs s)s 5. 11 (IHsm)s 5. 24 

(IHs ds J = 6. 83Hz)s 6. 43 (IHs ds J=5. 36Hz)s 
6. 76 (IHs s) s 7. 12 (2Hs ds J = 8. 78Hz)s 7. 40 

(2Hs ds J = 8. 78Hz)s 7. 41 (IHs s)s 7. 51 ( 2 Hs ds 
J = 8. 78Hz)s 7. 55 (IHs s)s 8. 19 ( 2 Hs ds J = 8. 7 
8Hz)s 8. 46 (IHs ds J = 5. 36Hz) 
mm^mm (ESI-MS,m/z) :487 (M-1) 

[a]D25^.28. OMcO. 5, CHCI3) 

^1^1^113 7;N--r4-r (fi. 7---:;^ K j^sv-4_^;.y Ij )^) r^jp^^l -7 :r. 

4- [ (6, 7-^^ h:^^-4-^>";;i/) T-V> (70mg) 

<&<^nD5^;i/A (1ml) , h>;3i^;i/T^> (0. 1ml) izmmvtdW:. ^ 
tiuMIx (0. 2ml) fc^|?bfc h U3^:^y> (3 3mg) ^m^X^Wd 
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7 5^«#Ufco ^fel3i5'DD7^;i/A (0. 2ml) IzmMl^tz (IS) -1-7 
3i-;prPl:f;bT^ > (3 1mg) 5S:^JD;t^ ^^ST* 1 0 0$P^«# bfeo eitiS^ 

^H-NMR (CDCI3) :0. 91 (3Hs ds J = 7. 56Hz)^ 1. 
82 (2H. m)s 4. 02 (3Hs s)s 4. 03 (3Hs s)s 4. 71 

(1 Hs m) . 5. 32 (IHs d. J = 7. 08Hz). 6. 41 ( 1 H. ds 
J = 5. 37Hz)s 6. 87 ( 1 Hs s)^ 7. 07 (2Hs d. J = 9. 0 
2Hz). 7. 2 8 -7. 3 6 ( 8 Hs overlapped)s 7. 40 (1 
Hs s) s 7. 54 (IHs s) s 8. 45 ( 1 Hs ds J = 5. 37Hz) 
WM'^mm (ESI-MS,m/z) :456 (M-1) 

[a]D^^-34. 7° (cO. 25, CHCI3) 
mmmS 8 : N- I4 - r (6. 7--::;^ h:^->-4-jt^y U Jl/^ 7ac 
-N' - r ( 1 - 1 -7^-;b-rntf;i/1 
4- [ (6, 7-S^^ h^i^-4-:^7 U;i/) :t^->:\ T-U> (7 Omg) 
$^DD7is;i/A (1ml) s hU3^^;i/T^> (0. 1ml) fci^Slbfe^s ^ 
DD4^;UA (0. 2ml) fcl^^^bfe h U'fcX^y (3 3mg) ^m^XMUX' 
7 5^aj$bfeo ^>:{3^DD^;i/A (0. 2ml) IzmMlyfc (IR) - 1-7 
sL-jvyui^jpT^y (3 1mg) §jjp;is ^ST' 1 0 B$r^a# bfco CH^^ 

^m®^b^tl^7 5mgs IR¥6 9%T#feo 

^H-NMR (CDCI3) :0. 93 (3Hs ds J = 7. 56Hz)s 1. 
84 (2Hsm)s 4. 03 (3Hs s)s 4. 04 (3Hs s)s 4. 70 

(IHs m) s 5. 0 9 (IHs ds J = 7. 0 8Hz)s 6. 4 2 (IHs ds 
J = 5. 37Hz)s 6. 54 (IHs s)s 7. 08 (2Hs ds J = 9. 0 
3Hz)s 7. 2 9 -7. 3 8 ( 8 Hs overlapped)s 7. 41 (1 
Hs s) s 7. 54 (IHs s) s 8. 45 (IHs ds J = 5. 37Hz) 
M&^mm (ESI -MS, m/z) : 4 5 6 (M-1) 

la2 + 3 4. 4McO. 5, CHCI3) 

mmm4 i : n- 14- r («. 7-^.^^ ipv) 7^ 
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=-}V} -N' - r f 1 S> - 1 - f 4->t ^;i/'7^-;i.-> r^i^-F 

4- [ (6 , 7-i^y< U;i/) :t^i^'} T-V> (7 Omg) 

:S^dd;^;1/A (1ml) s h V J^^JIT K> (0. Iml) IzmMhtz^s ^ 
uun-^jVA (0. 2ml) \zmmhrzV^)^^:^^> OSmg) <^iP;tT^^aT- 
75^^#Ufeo i>:tCi^DP;^;i/A (0. 2ml) ItzmMLTz (IS) -1- 
(4-^^;i/:7i-;i/) (3 1mg) ^Snx.^ 1 0 ^F^^ft# 

Ltzo ^ti^ ^ u a L./ ^ ^ ^ —jVMfM-t ^ V i:j ^ jv -i^ viT h^^y -i — 

^H-NMR (CDCI3) :1. 49 (3H^ d. J = 6. 83Hz)s 2. 
33 (3H^ s). 4. 02 (3Hs s). 4. 03 (3Hs s). 4. 53 
( 1 Hs m) ^ 5 . 15 ( 1 Hs J = 6 . 8 3 H z ) . 6 . 4 1 ( 1 H. ds 
J=5. 37Hz). 6. 68 ( 1 H. s)s 7, 07 ( 2 H. ds J = 8. 7 
8Hz)s 7. 15 (2H. d. J = 7. 81Hz). 7. 24 (2Hs ds J 
= 7. 81Hz). 7. 35 (2H. d. J = 8. 78Hz). 7. 40 ( 1 
s) . 7. 54 (IHx s) . 8. 45 ( 1 d. J = 5. 37Hz) 

nwi^mm (e s i -ms, m/z) : 4 5 e (m- d 

Ca]i,2*-32. 0° (cO. 5, CHCI3) 

mmm4 2 n- 14- r (6. 7-^^^ i^^f-^y-^-^^j n :;i-=^.vn 

4- C (6, 7-i?p< h^i^-4-:^y U;i/) T:nU> (7 Omg) 

^^DD4^;i/A (1ml) . h >j3^^;i/:F^> (O. Iml) Ici^^bfc^s 
DD:r^;i/A (0. 2ml) ic^^^bfe h ';3}^x>>*> (3 3mg) 3^in;lT^?at? 
75^a#Ufeo »:«c:^ddx|t;1/A (0. 2ml) izmmi^tc (IR) -1- 
(4-^^)Vy 3z5^;i/T^ > (3 Img) §^)D^s 1 0 B#^^# 

l3<i:i3MMU ^mcD'fb^i^^e 8mg. iR^6 3%-elifco 
'H-NMR (CDCI3) :1. 49 (3H. d. J = 6. 83Hz)^ 2. 
33 (3H. s). 4. 02 (3Hs s). 4. 03 ( 3 H. s), 4. 93 
(IH. m) . 5. 18 (IHs ds J = 7. 07Hz)s 6. 41 ( 1 Hs ds 
J = 5. 37Hz)s 6. 72 (IHs s)s 7. 07 (2Hs ds J = 8. 7 
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8Hz)^ 7. 15 (2Hs ds J = 8. 05Hz)s 7. 24 (2H> ds J 
= 8. 05Hz)s 7. 35 (2H. ds J = 8. 78Hz)s 7. 40 ( 1 Hs 
s) . 7. 54 (IH. s) . 8. 45 ( 1 H. ds J = 5. 37Hz) 
WA^mm (ESI-MS.m/z) :456 (M- 1) 
[a]D'^ + 31. 7''(c0. 5, CHCI3) 

mmm4 3 rN- r (1 s') - 2. .s-^^ukp-i h-i - 

N' - 14- r (6. 7--:^>< h:^-V-4-ary U;i/') ::d-:3r->1 7ji-J1/> 1^1^ 

4- [ (6, 7-i^p{ bdp^>-4-=¥y U;i/) ;^=^i/] U > (7 Omg) 
$^dd:^;1/A (1ml) s hU3^^;i/T^> (O. Iml) izmmhtzm^ if 
DD3iN;i/A (0. 2ml) Xz.mm\^f^\^)-^-7.ffly (33mg) ^JP^T^MT 
7 5^^#bfco ^13^DD;}n;I/A (0. 2ml) fc^^bfc (S) -1-7^^ 
y-f>^> (3 Img) ^jQx.s MMl-Z 1 0^^«#Lfeo Clti^^ PP:^;i/A 

/^t^y— ;i/MII-r^i^U*>:f;i/^'o-x' h^^:7^— {cj;t)M^bs am®<b-& 

4 3 mgs iR¥ 4 0 %-r'^#}fco 
^H-NMR (CDCI3 + CD3OD) : 1. 83 (IHs m)s 2. 64 (1 
Hs m) s 2 . 8 9 ( 1 Hs m) s 2 . 9 9 ( 1 Hs m) s 4 . 0 6 ( 3 Hs 
s)s 4. 07 (3Hs s)s 5. 38 (IHs ts J = 7. 32Hz)s 6. 
47 (IHs ds J = 5. 37Hz)s 7. 11 (2Hs ds J = 8. 54H 
z)s 7. 23 (3Hs overlapped)s 7. 37 (2Hs overl 
apped)s 7. 52 (2Hs ds J=8. 54Hz)s 7. 59 (IHs 
s) s 8. 40 (IHs ds J = 5. 37Hz) 
MM^*f^ (E S I -MS, m/z) :4 5 4 (M-1) 
[a]D'''+10. 0°(c0. 5, CHCI3) 

mmm^A : n- r ( i r) - 2 . 3 yu- 1 h- 1 - 

4- [ (6, 7-5^p< U;V) m U > (7 Omg) 

<&^DD4^;i/A (1ml) s h'Jj^^;i'T^> (0. 1ml) Ic^Pbfe^s ^ 
DD>^;i/A (0. 2ml) h UJfJJ^^iT'v (3 3mg) ma^X^W^ 
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7 5^jt#bfeo ^t:^DD^;i/A (0. 2ml) l3^|?bfe (R) 

(3 img) -^m^. 0B$r^a#bfeo ct^^^^D;i^;l/A 

<m^3 5mg. 161^3 2%T'f#feo 

^H-NMR (CD C I3) : 1 . 8 1 ( 1 H. m) ^ 2. 6 3 ( 1 H> m) . 
2. 87 (IHsm)s 2. 97 (IHsin). 4. 05 (6Hs s)s 5. 3 
9 (IHs t. J=7. 56Hz)s 6. 44 ( 1 d. J = 5. 37Hz)^ 
7. 10 (2Hs d. J = 8. 78Hz)s 7. 23 (3Hs overlapp 
ed). 7. 36 (IHx brds J = 6. 83Hz). 7. 38 ( 1 Hx s). 
7. 57 (IHs s)s 8. 41 (IHs d^ J=5. 37Hz) 
M«^*f^ (E S I -MS, m/z) : 4 5 4 (M- 1) 

[a] 1)24-9. 50 (cO. 25, CHCI3) 
^M^I4 5 : N- r ( 1 - 1 - (3-:/P^7 -N' - 

f4 - r (6- 7 -i^y^ h^^^y- ^} 7j:-;1/> H?!^:^ 

4 - C (6 , h^i^- U > (7 Omg) 

^^DD:tv;i/A (1ml) ^ h (0. 1 4 m 1 ) l::^llbfc^x 
^r2xn7ts)]/A (0. 2ml) fci^^bfe h U ^X-^ > (3 3mg) ^M^X^U 
■e7 5^M#bfco ^>;lC^DDJ}>;i/A (0 . 2 ml) l^^^bfe (IR) - 1 - 

>J^^J^ ( 5 4mg) ^iP^s ^?aT- 1 OB^ 

^H-NMR (CDCI3) :1. 43 (3Hs ds J = 6. 83Hz)s 4. 
01 (3H> s)s 4. 03 (3Hs s). 4. 97 (lH^m)^ 5. 72 

(IHs ds J = 7. 32Hz)s 6. 41 (IHs ds J = 5. 37Hz)s 
7. 07 (2Hs ds J = 8. 78Hz)s 7. 16 (IHs ts J = 7. 81 
Hz)s 7. 24 (IHs ds J = 7. 81Hz)s 7. 25-7. 40 (3Hs 
overlapped)s 7. 44 (2Hs overlapped)^ 7. 55 

(IHs s) s 8. 44 (IHs ds J = 5. 37Hz) 
Wm^mm (E S I -MS, m/z) :5 2 0s 5 2 2 (M- 1 ) 

[a]D^'' + 34. 3°(c0. 5, CHCI3) 
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mmm4 6 : n- r ( 1 - i - a -^n^-y ^l-)^^ -n' - 

•r4- r (6. 7 -t^>^ h jpv- ±^^yl y ^UT 

4- [ (6, 7 U;!^) T'-U > (7 Omg) 

^^DP7^^;^A ( 1ml) s h U3i^;i/T^ > ( 0 . 1 4ml) ic^^bfe^s 
^^D5^^;l/A (0. 2ml) t:?g|Sbfe h U :^:^^> (3 3mg) %j!jP;tT^^ 
T 7 5^M#bfco ^^i:l;^DD7fc;i/A (0 . 2ml) fc^gj^bfe ( 1 S) - 1 - 

( 3 -:/D^7 :r:-;v) ^ >^g^i^ ( 5 4mg) ^M^^ 1 om 

^H-NMR (CDCI3) :1. 46 (3H^ J = 6. 83Hz)s 4. 
02 (3Hs s)^ 4. 04 (3Hs s)s 4. 98 (IHsm)s 5. 38 

(IH. d. J = 7. 32Hz)s 6. 42 ( 1 ds J = 5. 37Hz)s 
6. 69 (IHs s). 7. 09 (2Hs d. J = 9. 03Hz). 7. 19 

(IH^ J = 7. 81Hz)^ 7. 26 ( 1 H> overlappedwi 
thCHClg). 7. 3 7-7. 4 0 (4Hs overlapped)s 7. 
47 (IH. s) s 7. 55 (IHs s). 8. 45 ( 1 H> d^ J=5. 37 
Hz) 

mm^mm (e s i -ms, m/z) : 5 2 o^ 522 (m- i) 

[a]D'^-33. 5° (cO. 5, CHCI3) 

14- r (6. 7 - ^J y< h - 4. J ^) •y:r.=.}v\ ^v-r 

4- C (6, 7 -i^y^ V^iy- 4-^>f V)]/) ;r=aF-S>'] T-V > (7 Omg) 
:g:^DD;Jx;VA (1ml) . hU:n^;i/T^> (0. 1ml) Ici^Pbfc^s ^ 
PP3}^;VA (0. 2ml) ici^^bfe b U4^;^'i7'> (3 3mg) ^M^XM?^-^ 

7 5^mnvtzo ^ti7DDJ^;i/A (0. 2ml) izmmvtz (is) -i- 

(4_^DP73i::::;i/) au^;i/T^> (3 6mg) ^M^. ^W^i O^^mmn 
bfeo citt^i^Dn7i^;i/A/^^>^— ;i/MIS'rs->U:3b^;v^D"T hiJ^^^-f- 
tcj^i^jltmbs ^M®>fb^i^<&6 imgs W5 4%i?#feo 
^H-NMR (CD C 1 3 + CD 3 OD) : 1. 47 ( 3 H. ds J = 6. 83 
Hz)s 4. 05 (3Hs s)s 4. 06 (3Hs s)s 4. 95 (IHs qs 
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J = 6. 83Hz). 6. 44 (IH. d. J = 5. 37Hz)s 7. 08 (2 
H. d. J = 8. 78Hz)s 7. 31 (4Hs singletlike, ov 
erlapped). 7. 36 (IHs s). 7. 47 (2H. d. J = 8. 7 
8Hz). 7. 58 (IHs s). 8. 37 ( 1 H. ds J = 5. 37Hz) 
mm^^m (ESI-MS,m/z) :476 (M-1) 
[a3D^''-30. SMcO. 5, CHCI3) 
mmm 4 8:N-rf1R^-1- ( A-^nu-y -m' - 

4 - C (6, 7-i^p< h:3pi/_4_dpy :2i--j..>] 7-- ij> (7 Omg) 

^^DD:rJx;i'A (1ml) . hU^^;^T^> (0. 1ml) fc^ipufems 
DP;J^;i/A (0. 2ml) i^^^S bfe h U (3 3mg) ^jD;tT^MT- 

7 5^M#bfeo i>;fc:^PD^;i/A (0. 2ml) {z?§^bfe ( 1 R) - l - 
(4-t^DD7:r-;v) (3 6mg) ^ipx.. ^Si: 1 O^P^M^ 

i^Xy)mmL. ^M©lb^t»^7 Omgs iR¥6 2%T-^l-feo 
^H-NMR (CDCI3) :1. 46 (3H> d. J = 6. 83Hz). 4. 
03 (3Hs s)s 4. 04 (3H. s). 4. 96 ( 1 H. q. J = 6. 83 
Hz). 6. 41 (IH. d. J = 5. 37Hz). 7. 06 (2Hs ds J = 
9. 03Hz). 7. 28 (4H. doubletlike, overlapp 
ed). 7. 37 (IH. s). 7. 42 ( 2 H. d. J = 9. 03Hz)s 7. 
56 (IH. s) . 8. 40 (IH. d. J = 5. 37Hz) 
MM^mm (E S I -MS, m/z) : 4 7 6 (M-1) 
CalD'^ + SO. 3McO. 5, CHCI3) 

mmm4 9 : N- f4- r f 8. 7->v^ h ^^^^-d-^j -^a^.y-i -7-r 

-N' - r (1 S) - 1 - f rt-^ h jrV-7 -n-;i.-) P^l.-f^ 
4 - [ (6, 7 h^->-4-^yf VJl) T-Vy (7 Omg) 

§i5^DD7fc;i/A (1ml) . (0. 1ml) izmmvtz'^. ^ 

DD^;i.A (0. 2ml) izmmLtzhV^^7,^> (3 3mg) ^m^X^Ul: 

7 5^mn\^rzo ^fet^DD^^^bA (o. 2mi) izmmLtz (is) -i- 

(3-^ }>^i^y:i^-JV) 3L^)]yT^> (3 5mg) ^iO^s ^^t?l ONf^M 
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^H-NMR (CDCI3) :1. 47 (3Hs d. J = 6. 83Hz)s 3. 
79 (3H. s)s 4. 04 (6H. s). 4. 95 (IH^ q. J = 6. 83 
Hz). 6. 41 (IH. ds J = 5. 37Hz)s 6. 79 ( 1 d d. J 
= 7. 81. 2. 20Hz). 6. 90 (IH. ds J = 2. 20Hz). 6. 
94 (IHs d. J = 7. 81Hz). 7. 06 ( 2 H. d. J = 8. 78H 
z). 7. 25 (IH. ts J = 7. 81Hz)s 7. 38 (IH. s). 7. 
41 (2H. d. J = 8. 78Hz)s 7. 56 ( 1 H. s). 8. 40 ( 1 H. 
d. J= 5. 3 7Hz) 

M&^mm (E S I -MS, m/z) : 4 7 2 (M- 1) 
[a] 5. 2" (c 0. 5, CHCI3) 

4 - C (6, I.:3p.>_4_:^y ,;;^) :p - .J > ( 7 0 m g ) 

^^^DD7j%;i/A (1ml) , hU3^^;i/T^> (0. 1ml) l3^^bfe=^s ^7 
Dn*;i/A (0. 2ml) fcS^bfc h U (3 3mg) ^m^xmWX^ 

7 5:S"M#bfco i>:fc:^57DD3^;i/A (0. 2ml) Izmmvtz. ( IR) - 1 - 
(3-p< h^i^yoL-j].) (3 5mff) >&ipx.. MUX' 1 ommm 

^H-NMR (CDCI3) :1. 46 (3H. d. J = 6. 83Hz). 3. 
75 (3H. s)s 4. 00 (3H. s). 4. 03 ( 3 Hs s). 4. 95 
(IHsm). 5. 59 (IH. ds J=7. 07Hz)s 6. 40 (IH. ds 
J = 5. 37Hz)s 6. 77 ( 1 Hs d ds J = 7. 81s 2. 20Hz)s 

6. 88 (IHs ds J = 2. 20Hz)s 6. 91 ( 1 Hs ds J = 7. 81 
Hz)s 7. 05 (2Hs ds J = 8. 78Hz)s 7. 23 (IHs ts J = 

7. 81Hz)s 7. 28 (IHs s)s 7. 36 (2Hs ds J = 8. 78H 
z)s 7. 39 (IHs s)s 7. 54(1 Hs s)s 8. 43 (IHs ds J 
= 5. 3 7Hz) 
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nm^^m (ESI -MS, m/z) : 4 7 2 (M- 1) 
[a]D24+25. 8°(c0. 5, CHCI3) 

mmm5 i : n- 14 - r (b. 7--::;?^ v:ir>y- 4-:^j u;i/) ±^^^1 -y x. 

4- C (6 , 7 -S?^ h^i/-4-^y U;i/) U > (7 Omg) 

<&^DD7^;i/A (1ml) ^ (0. 1ml) Izmmvtz^^. ^ 

PD7}>;pi, (0. 2ml) izmmhtzh (3 3mg) ^i)nx.T^?aT' 

7 5^mn\^rco dHz^nu-^^-.jl^A CO. 2 mi) I3^0b;fe (IS) -1- 
(2-p< h:a[^i/:7i:n;i/) 3i^;i/T$> (3 5mg) ^in;^^ 1 O^^ti 

^H-NMR (CDCI3) :1. 49 (3Hs ds J = 6. 83Hz). 3. 
81 (3Hs s) s 4. 01 (3Hs s). 4. 04 ( 3 Hs s). 5. 19 

(IH^ m). 5. 74 (IHs br). 6. 42 (IHs d^ J = 5. 37H 
z)> 6. 90 (IHx d. J = 7. SlHz)^ 6. 94 (IHx J = 6. 
59Hz)^ 7. 08 (2H> J = 8. 78Hz)s 7. 22-7. 29 

(2Hs overlapped)^ 7. 38 (2Hs ds J = 8. 78Hz)s 
7. 40 (IH^ s) s 7. 55 ( 1 s). 8. 46 ( 1 H^ d. J=5, 
3 7 H z ) 

nm^mm (e s i -ms, m/z) : 4 7 2 (m- i) 

[a]D^^-17. 7° (cO. 5, CHCI3) 

4 - C (6, 7->:^^ h=^->>-4-:3py i;;i/) ^r-^s^] :f^u> (7 omg) 

:^^^7DD;i^;l/i^ (1ml) ^ h U ^ > (0. 1ml) {c^l^Lfc^s ^ 
DD:4^;i/A (0. 2ml) \>:imm\yrzhV^y(.^y (3 3mg) ^iU^XMrn-l! 
7 Stfl-^J^by^o iJjfc:^DD3jx;VA (0 . 2ml) Iz^^^bfe ( 1 R) - 1 - 

(2-p< b^s/7ai-;i/) 3i^;i/T^> (3 5mg) ^iu^. ommm 
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^H-NMR (CDCI3) :1. 48 (3H^ d^ J = 6. 83Hz)s 3. 
76 (3Us s) s 4. 00 (3Hx s)s 4. 04 ( 3 H^ s)s 5. 20 

(IH. m) . 5. 86 (IH^ br). 6. 42 ( 1 H. d. J = 5. 37H 
z) s 6. 87 (IHx d^ J = 8. 29Hz)^ 6. 92 ( 1 t^ J = 7. 
32Hz)s 7. 07 (2Hs d^ J = 9. 03Hz)^ 7. 22 (IHs ts 
J = 7. 32Hz)s 7. 26 ( 1 o v e r 1 a p p e d w i t h C H C 1 
3). 7. 39 (2H. d. J = 9. 03Hz)^ 7. 40 ( 1 Hs s). 7. 
55 (IH^ s) ^ 8. 43 {IBs d. J=5. 37Hz) 
Wm^^m (ESI -MS, m/z) : 4 7 2 (M- 1) 

Ca]D^''+17.. 8°(c0. 5, CHCI3) 
mmmfi 3 : N- 14- r (6. 7--::^^ Kji..>-4-jF-y -7^ 
-N^-r(1S^-1-(4-;>< h^^yy:^-)V) 1. 7^ 

4- [ (6, 7 -i^^ h^i^- U;i/) T~Vly (7 Omg) 

^i57DD7jN;i/A (1ml) s h •J3^5^;i/T^> (0. Iml) fci^^bfc^s 
DD3^;i/A (0. 2ml) fci^^gbfe b U^X'!?*^ (33mg) ^Sp^T^iSlT? 
75i^m#Ufeo i»:lc:i^DD3t:;VA (0. 2ml) tl^^^bfc (IS) -1- 

(4-p< a^—jl,) > (3 5mg) ^ia;?.s ^MT- 1 O^P^^ 

-lei: DJitMbs ^M^'fb^t?^ 6 3mg. W5 7%-C't#y^o 
^H-NMR (CDCI3) :1. 48 (3H^ ds J = 6. 83Hz)s 3. 
78 (3H^ s) . 4. 02 ( 3 Hs s)s 4. 03 ( 3 Hs s)s 4. 92 

(IHs m) s 5. 26 (IHs ds J = 6. 83Hz)s 6. 41 (1 Hs ds 
J = 5. 37Hz)s 6. 87 (2Hs ds J = 8. 78Hz)s 6. 87 (1 
Hs s) s 7. 07 (2Hs ds J = 8. 78Hz)s 7. 27 (2Hs ds J 
= 8. 78Hz)s 7. 35 (2Hs ds J = 8. 78Hz)s 7. 39 (IHs 
s) s 7. 54 (IHs s) s 8. 44 (IHs ds J = 5. 37Hz) 
Wfi:0*:^^t (E S I -MS, m/z) :4 7 2 (M-1) 

[a]D^^-33. OMcO. 5, CHCI3) 

mmmS 4 : N- M - r (6. 7 hdr->-4 :d-jr->1 7ai 

=.)V\ -N' - r (1 - 1 - (4-^ hai-ty7^-)\.) a^^jvl ^vr 
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4 - [ (6, l-V;^^ V^t^-A-^^ U > (7 Omg) 

%^DD4^;i/A (1ml) ^ h';3i^;i/T^> (O. Iml) l^^^Ufe^s ^ 
DD4^;i/A (0. 2ml) \z.mm\^fzY (3 3mg-) ■^■mx.XUU-V: 

7 5^S#bfco i*:{3^^DD:?^;i/A (0. 2ml) tl^^ibfc (IR) -1- 

(4-^ 3L^)]y-r^> (3 5mg) ^ja^s m.u.i!i ommm: 

^H-NMR (CDCI3) :1. 47 (3H^ J = 6. 83Hz). 3. 
77 (3Hs s) > 4. 01 (3H. s)s 4. 03 (3Hs s). 4. 92 

(1H> m) s 5. 37 (IH. J=6. 83Hz). 6. 40 ( 1 d. 
J = 5. 37Hz)s 6. 85 ( 2 Hs d. J = 8. 72Hz)^ 7. 03 (1 
s) ^ 7. 06 (2Hs d. J = 9. 03Hz)s 7. 25 ( 2 ds J 
= 9. 03Hz). 7. 35 (2H. d. J = 8. 78Hz)^ 7. 39 (IHs 
s) s 7. 54 (1 s) s 8. 44 ( 1 Hs d^ J = 5. 37Hz) 
M«:0-*ff^it (E S I -MS, m/z) : 4 7 2 (M- 1) 

Ca]D^^ + 34. 3Mc0. 5, CHCI3) 

^«g^l5 5 ;N- r f1R^ -1- f 3--^n^7^-;i/ -) -N' - 

l2-^PP-4- r (6. 7--:;^ Kdr->-4-ary :d-aF-->1 1731- 

2_>j7pp_4_ [ (6, 7-i^^ h:^e^-4-^^ U;i/) T'::^ U > 

(8 3mg) <^^DD:?^;1/A (2ml) ^ h \):x.^)\,'rX^^ (0. 2ml) tc^ 
^^bfe^> ij7DOJ}^;i/A (0. 4ml) ici^^bfc h UiJ^^'iT'V (70mg) 
iPx-T^iST- l^^^^bfeo iJ:t^PD7is;i/A (0. 4ml) {c:?g^b:fe: (1 
R) -1- (3 -yD^:7^-;i/) ai5^;i/r^> (70mg) §iP;ls ^fiT 1 
OB$F^S#bfeo ^ti^^DD5jx;i/A/p<^y-;i'Jllli1-:2)i^U*y;i/iJ7DT h 
^^7^-t:J:t)}^MU ^McD'fb-^i^^ 6 4mg> iR¥4 6%T'f#fco 
^H-NMR (CDCI3) :1. 49 (3Hs d^ J = 6. 08Hz)s 4. 
02 (3H. s). 4. 03 (3H. s)^ 4. 95 (IH. m)> 5. 89 
(1H^ d^ J = 6. 59Hz)s 6. 46 ( 1 Hs ds J = 5. 37Hz). 
7. 05-7. 10 (2H. overlapped)^ 7. 16 ( 1 Hs ds J 
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= 2. 68Hz). 7. 20 ( 1 Hs dd. J = 7. 8U 7. 81Hz)s 7. 
30 (IH. J = 7. 81Hz). 7. 38 (IHsin). 7. 41 (IH. 
s). 7. 50(1 H. s). 7. 52 (IHs s). 8. 27(1 H. J 
= 9. 03Hz). 8. 48 ( 1 H. d. J = 5. 37Hz) 
KM^mm (E S I -MS, m/z) : 5 5 4. 5 5 6 (M- 1) 
Ca]D^^ + 32. 3MC0. 5, CHClg) 

mm m^^ 6 : n- r rn?^ - 1 - (:^--^u^-7^-)v^ :x.^)vi -n- - 

{4- r (6, 7-ry^ h j^->-4-»y i n i/^ t^it^-Vl - 2. 5--V>t^;i.-7 

4- C (6, 7-i?^ h:^Sy-4-:^py U;!/) -2, 5-$^p<^;i/T 

-U> (8 3mg) <^^j7DD4^;i/A (2ml) s h U ^ > (0. 2 m 

1) l^^^bfe^s ^DD;jx;i.A (0. 4ml) fcl^^bfeh U^l^^^^V (7 0 
mg) ^iP;tT^^T' l^^»#bf^o ^5i:l3 ^ D D4^;i/A (0. 4ml) izmm 
Ltz (IR) -1- (3 -:/D^ :7 31 -;i/) :j^^J]/T^> (7 0mg) ^i)Ox.. 

^tJ-^hV^y^-lc^iommi^. ^McD'fb^ti^&e 3mg. iR5^4 5%t?l#feo 
^H-NMR (CDCI3) :1. 47 (3Hs d. J = 7. 08Hz). 2. 
12(3 Hs s). 2. 13(3 H. s), 4. 04(3 H. s). 4. 05 
(3H. s). 4. 97 (IH. m)s 5. 26 (IHs d. J = 7. 32H 
z) . 6. 26 (IH. s). 6. 29 ( 1 H. d. J=5. 37Hz). 6. 
92 (IH. s)s 7. 21 (IH. dd. J = 7. 81. 7. 81Hz). 7. 
28 (IHs d. J = 7. 81Hz). 7. 39 ( 1 Hs ds J = 7. 81H 
z). 7. 42 (IH. s). 7. 48 (IH. s). 7. 54 (IH. s). 
7. 57 (IHs s). 8. 44 (IHs ds J = 5. 37Hz) 

mm.i$^mm (es i-ms, m/z) : 5 4 8s 550 (m- d 

[a]D^''-7. 6° (cO. 5, CHCI3) 

mmm ^ 7 : n- r (1 - 1 - (^--^u^-yr^-jv^ j^^jui -n^ _ 

f 3--^PP-4- r f 6 ■ 7-^.^^ 7^- 
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(7 8mg) ^^uti^JX^h (2ml) s hV:^^JVT^> (0. 2ml) izm 
mvtz^^ ^>DD:1^;VA (0. 4ml) Iz^^Sbfe h U > (70mg) ^ 

m^x^ux' immmniyfco mz^uv:t^;]yA (o. 4mi) izmmi^tz (i 

R) - 1 - ( 3 -y^P^ 7x:n;i/) j^^)\yT^> (7 Omg) ^iPx.^ ^?aT- 1 

^H-NMR (CDCI3) :1. 45 (3H^ ds J = 6. 83Hz)s 4. 
01 (3H^ s)s 4. 05 (3H^ s)s 4. 95 (IHs m)^ 5. 87 

ilEs ds J = 7. 32Hz)s 6. 28 ( 1 H. ds J=5. 37Hz)s 
7. 09 (IHs ds J = 8. 78Hz)s 7. 17 ( 1 Hs dds J = 7. 8 
Is 7. 81Hz)s 7. 26 (2Hs overlapped)s 7. 35 (1 
Hs ds J = 7. 81Hz)s 7. 40 ( 1 Hs s)s 7. 46 ( 1 Hs s)s 
7. 59 (IHs s) s 7. 62 ( 1 Hs ds J = 2. 44Hz)s 7. 67 

(IHs s) s 8. 41 (IHs ds J = 5. 37Hz) 

mm^mm (e s i -ms, m/z) : 5 5 4, 556 (m- d 

Ca]D^* + 43. 4" (cO. 5, CHCI3) 

mmm^ r : n- r f 1 - 1 - (3 --ro^^^-;!/^ -n' - 

f4- r (6. 7-t}A h:3(-ty-4-^J UJl/^ - 2 - ^;V'7 a: — 

4- [ (6 , h:3ri/- 4-:3py yt^i^l - 2 -?^^JIT~V > 

(82mg) ^t>DD4^;i/A (2ml) s hUJ^^;i/T^> (0. 2ml) tc^ 
ilbfems t^DD^;i/A (0. 4ml) l::^l?bfe h U3tt:^y> (7 Omg) * 
JP^T^MT* l^K^#bfeo ^K:^^Dn5jx;i.A (0. 4ml) Izmmhtc (1 
R) - 1 - (3 -yn^-y j^-jv) > (7 Omg) ^iuX^ 1 

^^y^-i^x^mmL. ^McD'fb^ti<^ 1 7mgs i^mi2%xmzo 

^H-NMR (CDCI3) :1. 47 (3Hs ds J = 6. 83Hz)s 2. 
17 (3Hs s)s 4. 03 (3Hs s)s 4. 04 (3Hs s)s 4. 96 
(IHsm)s 5. 19 (IHs ds J = 7. 08Hz)s 6. 25 (IHs 
s)s 6. 48 (IHs ds J = 5. 12Hz)s 7. 01 (IHs s)s 7. 
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03 (IHx over lapped) s 7. 21 ( 1 Hs dd^ J = 7. 8 l^ 
7. 81Hz). 7. 27 (1H^ overlapped). 7. 38 ( 1 
d. J = 8. 29Hz). 7. 42 ( 1 Hs s). 7. 48 ( 1 H. s). 7. 
52 (IHs s). 7. 62 (IH. ds J = 9. 51Hz)> 8. 41 ( 1 
d> J = 5. 12Hz) 

MS:0>^fffii (E S I - MS, m/z) :53 4s 536 (M-1) 
[a]D^^-17. 0" (cO. 5, CHCI3) 

mmm5 9 : n- r r i - i - ( 3 -:/D^^m- ji/^ ji^ji/i -n' - 

4- [ (6, 7-S^^ h^ty- 4-^^ V JV) :t^->l -2 h:3|re/Tm; 
> (9 Img) ^^DD;i>;i/A (2ml) . h>Jj^^;i/T^> (0. 2ml) i3 

bfe^. p:^;i'A (0 . 4ml) Ic^^bfc h V^:y^^> ( 7 Omg) 
^;!jpx.-r^?a-e 1 BtP^ift#bfco ^ic:^ PD4^;l/A (0. 4ml) izmmi^tc 
(IR) -1- (3-:rD^7iri;i/) (7 0mg) ^5Dx.s 

hiJ^^^^-ldJ; >))^Mbs mM(Dih'^^^2 3mgs IR^ 1 5 %-e^ifco 
^H-NMR (CDClg) :1. 51 (3H. J = 6. 83Hz)s 3. 
76 (3H. s) s 4. 04 (3H. s). 4. 05 ( 3 H. s). 4. 94 

(IH. m). 5. 14 (IHs ds J = 6. 59Hz)s 6. 45 (IHs ds 
J = 5. 12Hz)s 6. 67 (IHs ds J = 2. 68Hz). 6. 77 (1 
Hs dds J = 8. 78s 2. 44Hz)s 6. 87 (IHs s)s 7. 23 

(IHs dds J = 7. 81s 7. 81Hz)s 7. 33 (IHs ds J = 7. 
81Hz)s 7. 41 (IHs overlapped)s 7. 42 (IHs s)s 
7. 53 (IHs s)s 7. 55 (IHs s)s 8. 16 (IHs ds J = 8. 
73Hz)s 8. 46 (IHs ds J = 5. 12Hz) 
^m.^mm. (ESI -MS, m/z) : 5 5 0s 5 5 2 (M- 1 ) 

[aDn^^+ie. 2° (cO. 5, CHCI3) 
mmmS O : N- r ( 1 R) - 1 - (?,-^u=F-7 r^-))^^ j:^;^ -N' - 

r4 - r (6, 7--:^^ h:^sV-4-^y ^d^.v1 - 2 - f Ki)7;i.:^n 
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4 - C (6, 7-t^;i h^->-4-^y VJV) ;t=3ri>] - 2 - ( h U7;i/^D 
7^- U > ( 8 2mg:) ^^uti^sjVA (2ml) . h V^t^-^JVT^ > 
(0. 2ml) izmm\^tc^. ^i^u:!t^)]/A (0. 4ml) ti^^^bfe h U ^J;;:^ 
>r> (7 Omg) $JP;tT^^"rl^P^^if bfeo D DPi>;i/A (0.4m 

1) icmmi^tc (IR) -1- O-rrn^^oi-;!/) (70m 

2 

^H-NMR (CDCI3) :1. 50 (3H. ds J = 7. OSHz)^ 4. 
04 (3Hs s). 4. 05 (3H. s). 4. 94 (IH. m). 5. 51 
(IH^ ds J = 6. 59Hz). 6. 45 ( 1 Hs d. J = 5. 37Hz). 

6. 72 (IH. s) . 7. 22 (1 Hs dd. J=7. 81. 7. 56Hz). 

7. 2 8- 7. 3 4 (2 Hs overlapped). 7. 39-7. 41 (2 
H. overlapped). 7. 44 (IH. s). 7. 50 (2H. s). 

8. 13 (IH. ds J = 9. 03Hz). 8. 50 ( 1 H. d. J = 5. 37 
Hz) 

MM^^m (ESI -MS, m/z) :5 8 8s 5 9 0 (M- 1 ) 

[a]D'' + 42. 6° (cO. 5, CHCI3) 
mmm^ 1 : N- r ( 1 R) - 1 - r3--^n^'7-c-;b) -N' - 

f4 - r (6. 7-i^^ ^^^^1 - 3-^ 

4 - [ (6, 7-i>^ h^2/-4-dFy' U;1/) ;^:^^'] -3-^ h^^T-^) 
> (7 9mg) :&^^DD5^;i/A (2ml) s h U:n5=-;i/T^ > (0. 2ml) iz 

mmhrcm. ^uu^sjva (o. .4mi) izmm\^rzh')n-^y.^> nomg) 
^iu^x^wv immm^vtzo }kiz^uun-^j],A (o. 4mi) izmmLtz 

(IR) -1- (3-:rD^7i::i;i.) 3L^JVT^> (70mg) *iiD;ls 

•^hi/7 7^-{::J:t)mi^bs ^Mo^b^^^^ 3 9 mg. W2 9%T-fifeo 
^H-NMR (CDCI3) :1. 46 (3Hs ds J = 6. 83Hz)s 3. 
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70 (3H. s). 4. 01 (3H^ s)^ 4. 04 (3Hs s). 4. 98 
(lH^m)^ 5. 76 (IH^ d. J = 7. 32Hz)s 6. 30 (IH. ds 
J = 5. 37Hz)x 6. 67 ( 1 Hx dd. J = 8. 5 4^ 2. 44Hz)x 

6. 99 (IHs dx J = 8. 54Hz)x 7. 17 ( 1 Hs dds J = 7. 8 
1> 7. 56Hz)x 7. 27 ( 1 overlapped). 7. 35 (1 
Hx ds J = 8. 05Hz)s 7. 40 ( 1 Hs s)s 7. 4 6-7. 4 8 (3 
Hs overlapped). 7. 61 ( 1 H. s). 8. 39 ( 1 H. d. J 
= 5 . 3 7 H z) 

WM^^m (ESI -MS, m/z) :550. 552 (M- 1) 
Ca]D'*-28. 0" (cO. 5, CHCI3) 

mmme 2 : n- r n - 1 - f 3 --^d^^ ji^jvi -n' - 

14- r (6. 7-^yyt.h^iy-4-^J^})]y) - 2. 3--^^^;i/7 

4- [ (6, 7-i?^ h=3f-s^-4-^y U;i/) -2, 3-i^?^^JVT 

-^)> (7 9mg) ^^DD4^;i/A (2ml) s h U > (0 . 2 m 

1) IzmmX^tc^^ i7DD5jx;VA (0. 4 ml) fC^^bfe h U (7 0 

mg) :&Aa^T^M-e INfP^ti^bfeo ifelc:i^nD4^;i/A (0. 4ml) tzmm 
htz (IR) -1- ( 3 ->^D^:73i-;i/) ai^;!/^^^ (70mg) ^JP^s 

i7p^?js^^7>f~icj:?))li^b. ^M0<b^^<fe3 4mg. iR^2 6%-t?t#feo 
^H-NMR (CDCI3) :1. 46 (3H. d. J = 7. 07Hz). 2. 
11 (3H. s) . 2. 18 (3Hs s) . 4. 05 ( 3 H. s). 4. 06 
(3H. s) s 4. 99 (IH. m) . 5. 12 ( 1 H. d. J = 7. 32H 
z) s 6. 27 (lEs d. J = 5. 37Hz). 6. 31 (1 H. s)> 6. 
99 (IH. ds J = 8. 72Hz)s 7. 20 ( 1 dd. J = 7. 8 1s 

7. 81Hz)s 7. 27 (IHs overlapped)s 7. 35-7. 3 
9 (2Hs overlapped)s 7. 45 (IHs s)s 7. 46 (IHs 
s) s 7. 59 (IHs s) s 8. 43 (IHs ds J = 5. 37Hz) 
W&^mM (ESI -MS, m/z) : 5 4 8s 5 5 0 (M- 1) 

Ca]D^''-31. 3° (cO. 5, CHCI3) 
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mmma^i : n- r f 1 -1 - ( ^-zra^z^ 3l=.}v) -n' - 

4- [ (6, T-i^^ hdp^>-4-:3pyU;V) - 2 - 7;i/:^D U 

> (7 Qmg) <&^pn:jfc;VA ( 2 m 1 ) s h ';:c5^;i/T^> (0. 2ml) \z 
mmvtc^s iJ7nD5}t;VA (0. 4ml) IzmMi^tz h ';^:^y> (7 Omg) 
^iP;?.T^?aT* IBtP^Mfbfeo *(3^dd:^;1/A (0. 4ml) izmMhtz 
(IR) -1- ( 3 ->^P^r7irz;i/) x^;1/:p^> (7 0mg) ^]!30x. MS 

h^-^7^-fc:J: bmS^bs ^M®<b^i^^ 5 8mg^ XR^4 3%T«^§feo 
^H-NMR (CDCI3) :1. 48 (3Hs ds J = 7. 07Hz)^ 4. 
02 (3H^ s)> 4. 03 (3H. s)^ 4. 96 (IHsm). 5. 76 
(IHs ds J = 6. 83Hz). 6. 47 ( 1 H. d. J=5. 37Hz). 

6. 89 (IHs dds J=ll. 47s 2. 44Hz)s 6. 94 (IHs d 
ds J = 8. 78s 2. 44Hz)s 7. 05 (IHs brs)s 7. 19 (1 
Hs dds J = 7. 81s 7. 81Hz)s 7. 28 (IHs ds J = 7. 81 
Hz)s 7. 37 (IHs ddds J = 7. 81s 1. 71s 1. 22Hz)s 

7. 42 (IHs s)s 7. 49 (IHs dds J=l. 71s 1. 71Hz)s 

7. 50 (IHs s)s 8. 18 (IHs dds J = 9. 03s 9. 03Hz)s 

8. 47 (IHs ds J = 5. 37Hz) 

W&^mm (ESI-MS,m/z) :538s 540 (M- 1) 
[a]D^''+53. 4*' (cO. 5, CHCI3) 
#1^^I6 4 : N- (3-7;i/:^P-4 - -f f 6 - ^ N:jr->-7- (3-^;i/:^U 

^•ru7ii:iriy) -4-:»y u ji/l 7 - N ' - [ ^ - ( 4 - )V 

3-7;i/:^D-4- { (3-^;i/3f;U>'rpJi^^i/) - 

4-^^U;i/] T-U> (3 0mg) ^^^pp4^;1/A (3ml) s 

(0. 3ml) izmrnvtzms ^DD3}x;i/A (0. 2ml) IzmM 
Ltz h •;>t^:^>i7'> ( 1 7mg) ^m^X^Ut:2 S^fsmni^tzo dll^^uu^^ 
;i/A (0. 2 ml) {4 -y )V:^X2y =.)]/) (1 
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2mg) ^m^. mw^sm^mwhrzo ^n<&^DD5}x;i/A/^^y— 

^5 2%-e#feo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 50 (d, J = 6. 8Hz, 
3H), 2. 09-2. 15 (m, 2H), 2. 48 (br, 4H), 2. 57 
(t, J = 7. IHz, 2H), 3. 71-3. 73 (m, 4H), 4. 02 
(s, 3H), 4. 24 (t, J = 6. 6Hz, 2H), 4. 96-5. GO 
(m, IH) , 5. 28 (br, 1 H) , 6. 37 (d, J = 4. 4Hz, 1 
H), 7. 00-7. 05 (m, 3H), 7. 12 (d, J = 8. 5Hz, 1 
H), 7. 32 (dd, J=5. 4, 8. 5Hz, IH), 7. 41 (s, 1 
H), 7. 48 (dd, J = 2. 4, 12. 2Hz, IH), 7. 56 (s, 1 
H) , 8. 44 (d, J = 5. IHz, 1 H) 
KM-^^m (E S I -MS, m/z) : 5 9 3 (M + + 1) 

mmm 6 5 : n- r i - r 3 . 4 -^>^;i/:j-p 31- -n' - ( 3 

-7;ix:2hn-4 - -f r6->(h^jy-7 - ( 3 J Tu^.^^^) - 4- 

3-yjV7tV2-4 - { [6-^ h:3rS/-7 - ( 3 U ^ - 
4 -^y ';;!/] T-V y ( 3 Omg) ^&^DD:!}^;i/A (3ml) s h U 

(0. 3ml) izmmhtc'^. ^DD:^^;l/A (0. 2ml) izmM 
Ufe h U>t^xy> ( 1 7mg) ^lJU^xmU-7:2 5^mmnvtzo ^{c^^PDJi^ 
;i/A (0. 2 ml) fc:^^^bfel- (3, 4 -t^y JV:tuy 
> (14mg) :&iP^s ^m-r-5^^m#bfeo d tl^ ^ D D :t:;i/A/^ ^ ^ — 

gs 1R^2 9 %T•^ifeo 

^H-NMR (CDCI3, 400MHz) : 6 1. 47 (d, J = 6. 8Hz, 
3H), 2. 08-2. 15 (m, 2H), 2. 48 (br, 4H), 2. 57 
(t, J = 7. IHz, 2H), 3. 72 (t, J = 4. 4Hz, 4H), 4. 
03 (s, 3H), 4. 24 (t, J = 6. 6Hz, 2H), 4. 95-5. 0 
0 (m, IH) , 5. 34 (br, IH) , 6. 37 (d, J = 4. 4Hz, 1 
H), 7. 02-7. 22 (m, 5H), 7. 41 (s, IH), 7. 49 (d 
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d, J = 2. 4, 12. 2Hz, IH), 7. 57 (s, IH), 8. 45 (d, 
J = 5. 4Hz, IH) 

MM^mU (E S I -MS, m/z) : 6 0 9 (M+- 1) 

mmma fi : N- n - (2 . 4 --^•7J1/: ;^D7 3i-JI/^ -N' - 

-Z^)V±n-4- -r rfi- ^ Kji..>-7- J-T-U-M^^y^ -4- 

3-y A - { [6-^ h:3F-S>-7 - ( 3 U 7 ^ P :t?:3p>>) - 

4-:3ry U;i/] T—^)> (3 Omg) UX2'^s)V ( 3 m 1 ) ^ h U 

(0. 3 ml) t^^SUfcm^ ^5'DD3}n;1/A (0. 2ml) fc^^ 
bfc h U5}^::^y> ( 1 7mg) ^SPx.T^^T-2 5^^m#bfeo i>:fc:^PD:4N 
;i/A (0. 2ml) (2, 4 -i^7;V:tD:7 3i:^;i/) 

> (14mg) ^JP^s ^?aT' 5 ^P^H^f bfeo Ctl.^^DD:!j^;VA//^^y — 

^HNMR (CDCI3, 4 0 0MHz) :61. 54 (d, J = 6. 6Hz, 
3H), 2. 11-2. 16 (m, 2H), 2. 49 (br, 4H), 2. 58 
(t, J = 6. 8Hz, 2H), 3. 73 (t, J = 4. 6Hz, 4H), 4. 

03 (s, 3H), 4. 26 (t, J = 6. 8Hz, 2H), 5. 13-5. 1 
9 (m, IH), 6. 37 (d, J = 5. 4Hz, IH), 6. 57 (s, 1 
H), 6. 79-6. 88 (m, 2H), 6. 97-7. 06 (m, IH), 7. 
14 (t, J = 8. 8Hz, IH) , 7. 29-7. 35 (m, IH) , 7. 4 
2 (s, IH), 7. 49 (dd, J = 2. 4, 12. 2Hz, IH), 7. 5 
6 (s, IH) , 8. 45 (d, J = 5. 4Hz, 1 H) 

nmmnm. (Esi-Ms,m/z) :609 (m+- i ) 

^^^116 7 : N- (2-y)\y±U-A- -f f 6 - >< Kj^>>-7- (3-^Jl/;j^^J 

2-7;i/:tD-4- { [6-^ h:^^>-7- {Z-^)]/-^^^) jyuifse^i/) - 

4 -:3f-y U;!/] •r=.^)y (3 Omg) §^DD5}^;i/A (3ml) . h U 
:3c5^;i/T^> (0. 3ml) {d^^^Ufc^^ ^DD7jx;i/A (0. 2ml) Id^H 
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;i/A (0. 2ml) tc^Mbfel- (4 -:7;v^d:7:c-;i/) (l 
2mg:) ^iJPx.^ ^^t! 51^^^#bfeo :iti^^ a u^t^jiA/A ^ —j\,mm 

^H-NMR (CDCI3, 400MHz) : 6 1. 53 (d, J = 6. SHz, 
3H), 2. 09-2. 16 (m, 2H), 2. 48 (br, 4H), 2. 57 
(t, J = 7. IHz, 2H), 3. 72 (t, J = 4. 9Hz, 4H), 4. 
01 (s, 3H), 4. 26 (t, J=6. SHz, 2H), 4. 95-4. 9 
9 (m, IH) , 5. 04 (d, J = 6. SHz, IH) , 6. 46 (d, J = 
5. IHz, IH), 6. 4S (d, J = 2. 9Hz, IH), 6. 89-6. 
96 (m, 2H), 7. 05 (t, J=8. 5Hz, 2H), 7. 35 (dd, 
J = 5. 4, 8. SHz, 2H), 7. 42 (s, IH), 7. 48 (s, 1 
H), 8. 16 (t, J = 9. OHz, IH) , 8. 48 (d, J = 5. 4Hz, 
IH) 

mm-s^mm (esi-ms, m/z) : 5 9 i (m-^-d 

mmma 8 : N- ri - (3 . 4 -^JZ^ )]y::i-U-y ^^-JV't -N' - f 2 

-7;b3i-p-4- -r rfi -7t h^^ty-i - (3-^;i/d^u y^a^-^->^ - 4- 

2 -:7;v:^n-4 - { [6 \>^^-7 - (3 -"Ejl^^t^V J zrvufse^i/) - 
4-=^y U;i/] (3 Omg) (3ml) ^ h U 

(0. 3ml) {c:^«?bfem^ ^dd;^;1/A (0. 2ml) t^^S 
h UT^x^yy ( 1 7mg:) ^iP^T^^T-2 ^^mmnx^fzo ifetc^DDTjx 
;i/A (0. 2ml) \zmm\^fzl- (3, 4-i^7;i/:tn7ain;i/) j:^;^^^ 
> (14mg) ^Jax.x ^?aT*5^P^m#bfeo ^n^i^nn:j>;i/A/^^S'y — 

'H-NMR(CDCl3, 400MHz) : 6 1 . 52 (d, J = 6. SHz, 
3H), 2. 09-2. 16 (m, 2H), 2. 49 (br, 4H), 2. 58 
(t, J = 7. IHz, 2H), 3. 73 (t, J = 4. 6Hz, 4H), 4. 
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01 (s, 3H), 4. 26 (t, J = 6. 6Hz, 2H), 4. 95-5. 0 

0 (m, IH) ,5.09 (d, J = 6. 8Hz, IH) , 6. 47 (d, J = 
5. 4Hz, IH) , 6. 54 (d, J = 3. 2Hz, IH), 6. 91-6. 
96 (m, 2H), 7. 09-7. 23 (m, 3H), 7. 42 (s, IH), 
7. 48 (s, IH), 8. 14 (t, J = 8. 8Hz, 2H), 8. 48 (d, 
J = 5. IHz, IH) 

Mi^mm (ESI-MS,m/'z) :609 (M"^- 1) 

mmme 9 : n- n - (2. 4 -^Jy jv-^a-y -N' - (2 

-7;]/:^a-4- -f r6->< K3F>>-7- f.s-q^;i/dxijy7-nd<jt^->^ -4- 

2-y)V:tu-4- { [6-^ ( 3 U ^ D :^:3E^S;/) - 

4-=3py (3 Omg) <fe^DD:^;i/A (3ml) ^ b U 

(0. 3ml) izmmhtc'^. ^^p^:1^;^A (0. 2ml) izmm 
htz h ^)yi-^y.^> ( 1 7mg) ^m^X^U-V2 5^P^mJ^bfco ^t^no^^ 
;i/A (0. 2ml) tc^^ibfel- (2, 4-i^7;i/:tD73i-;v) 

> (i4mg) ^m^. ^u^5mmmnvtzo ^in5&^DDJf:;vA/^^y- 

^H-NMR (CDCI3, 400MHz) : 6 1. 55 (d, J = 6. 6Hz, 
3H), 2. 09-2. 16 (m, 2H), 2. 49 (br, 4H), 2. 58 
(t, J = 6. 8Hz, 2H), 3. 73 (t, J = 4. 6Hz, 4H), 4. 

01 (s, 3H), 4. 27 (t, J = 6. 8Hz, 2H), 5. 14-5. 1 
7 (m, IH) ,5.22 (d, J = 7. 8Hz, 1 H) , 6. 46 (d, J = 
5. IHz, IH), 6. 50 (d, J=2. 7Hz, IH), 6. 80-6. 
88 (m, 2H), 6. 91-7. 00 (m, 2H), 7. 33 (dd, J = 8. 
5, 14. 6Hz, IH), 7. 43 (s, IH), 7, 48 (s, IH), 8. 
14 (t, J = 8. 8Hz, 2H) , 8. 48 (d, J = 5. 4Hz, IH) 
Wm^mm (ESI-MS,m/z) :609 (M^^-l) 

mmm\7 o n- < 4- r ( a . 7 -t^^t. ye^^y-A-e^j - 2 
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4- [ (6, 7 -i^?^ h^ty- VJ]y) :t=3pi/] - 2 -y )V^tiT=.V 

> (3 Omg) ^i^DD7r^;i/A ( 1ml) s h U ^ > ( 0 . 1 m 1 ) Ic: 
mmi^tz^i. ^^nD:jjK;VA (0. 2ml) IzmMhtz h ^) ■^::^^> (35mg) 

^m^xmut: immmnvtzo ^fefc:^DD;}v;vA (o. 2mi) 

- (1, 3-^-r'J—JV-2-4J]y) - l-3:.^)VT^y (3 5mg) ^M^s 

^ti-^ h^^^y ^-iz^y)mmi.. mmo^t^m^s smgs ir^t 9%-??^ifeo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 70 (d, J = 7. IHz, 
3H), 4. 04 (s, 3H), 4. 05 (s, 3H), 5. 37-5. 42 
(m, IH), 5. 80 (d, J = 7. 3Hz, IH), 6. 49 (d, J = 5. 
IHz, IH), 6. 93-6. 98 (m, 2H), 7. 01 (br, IH), 
7. 31 (d, J = 3. OHz, IH), 7. 42 (s, IH), 7. 50 (s, 
IH), 7. 74 (d, J = 3. 2Hz, IH), 8. 17 (d, J = 9. 3H 
z, IH) , 8. 50 (d, J = 5. 4Hz, 1 H) 
M^^fiit (E S I -MS, m/z) :4 6 9 (M++1) 

mmm7 1 :N- 14 - r (6. 7--V^ ^ j^>>-4-:^y ^j)^) -2 

4- [ (6, 7-i^^ hdps>_4_d5.y ,;;^) ;^:^.>] -2 - 

> ( 3 Omg) DD:^^^;^A ( 1ml) s h U > ( 0 . 1ml) 13 
^m\^tz^. ^Dn4^;i/A (0. 2ml) l^imMhtz W-^i^X^y (3 5mg) 

^M^xMUT immmm^tzo ^ti^PD7^;i/A (o. 2 mi) izmmvtz 

(IS) -1- (1, 3-^T^J~-)l-2-^ J]/) - 1 -3L^J]yT^> (35m 

g) ^iQ^^ ^ux 1 ommmnvtzo ^n^^x2X2i^s)]/j^/:A^ ^—}]/mmt 

^i/^)iJ^))^CfU'^Y^'7y >(-}iZ.^\om^\.. aMcD-fb^tJ^^ 3 0 mg^ IR^ 
6 6%T'#feo 

^H-NMR (CDCI3, 400 MHz) : 6 1. 71 (d, J = 6. 8Hz, 
3H), 4. 07 (s, 3H), 4. 10 (s, 3H), 5. 34-5. 39 
(m, IH), 6. 60 (d, J = 6. IHz, IH), 6. 61 (s, IH), 
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6. 90 (dd, J = 2. 7, 11. OHz, IH), 6. 97-6. 99 (m, 
IH), 7. 27 (s, IH), 7. 57 (s, IH), 7. 70 (d, J = 3. 
4Hz, IH), 7. 74 (br, IH), 7. 77 (s, IH), 8. 33 
(dd, J=9. 0, 9. OHz, IH), 8. 47 (d, J = 6. IHz, 1 
H) 

MM^mm (ESI -MS, m/z) : 4 6 9 (M++ 1) 
Ca]D^^~39. 2° (cO. 5, CHCI3) 

4- [ (6, 7-5^;'{ h^iy- 4-^>f U;i/) ^=¥e^] - 2 - P U 
> (3 0mg) <&^DD7^:;i/A (1ml) . hU^5^;i/T^> (0. 1ml) iz 
^Mhtc^mis (0. 2ml) izmrnvtch (3 5mg) 

^M^x^ux^ immmwi^tzo m^^uti-^isjvA (o. 2 mi) izmmi^tz 

(IR) -1- (1, 3 2 -^;i/) _ i -a^^;!,:^^ ^ > (35m 
g) ?fe^jn;tx ^ST' 1 Ol^^a#£^Ufeo c:tL<&tJ7DD^;i/A/^i$^>'— ;i/j||§^f 
Se^«;:i7>f;i/^>D h^^7^-tlcfct)3liliU ^M®<b^i^^2 Smg. iRs^ 
6 2%T'^ifco 

^H-NMR (CDCI3, 4 0 0MHz) :61. 70 (d, J = 7. IHz, 
3H), 4. 06 (s, 3H), 4. 07 (s, 3H), 5. 35-5. 42 

(m, IH), 6. 48 (d, J = 6. 8Hz, IH), 6. 55 (d, J = 5. 
9Hz, IH), 6. 91 (dd, J = 2. 7, 11. 2Hz, IH), 6. 9 
4-6. 98 (m, IH), 7. 28 (d, J = 3. 2Hz, IH), 7. 54 

(s, IH), 7. 60 (br, IH), 7. 63 (s, IH), 7. 71 (d, 
J = 3. 4Hz, IH), 8. 26 (d, J = 9. OHz, IH), 8. 48 

(d, J = 5. 6Hz, IH) 
MM^^iM (ESI -MS, m/z) : 4 6 9 (M++ 1) 

La2 j,^^ + 4 0. 7*»(c0. 5, CHCI3) 
mmmi 3 : N- 14- r (e. 7-s-.^ ^ S^^.V-4_j^y ,jjl,>) -3 
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4 - [ ( 6 , 7-V?f> -^y :t^^^l - 3 -7;i/;i-DT- U 

> (30mg) <^^nD7i>;vA (1ml) s hUJi^;i/T^> (0. 1 m 1 ) 
^^bfe1^^ i57DD7ix;i/A (0. 2ml) li^^Sbfe h U 5i^y^>5^> (3 5mg) 

^M^x^w^ immmni^tzo ^5:fc^Dn3jK;i/A (o. 2 mi) izmmhtzi 

- (1, 3-5^T\/-;V-2-'f;i/) -l-a^^;i/T^> (3 5mg) ^M^. 

^H-NMR ( CD C 1 3, 4 0 0MHz) : (5 1 . 69 (d, J = 6. 8Hz, 
3H), 4, 03 (s, 3H), 4. 04 (s, 3H), 5. 33-5. 42 
(m, IH), 5. 95 (d, J = 7. 3Hz, IH), 6. 39 (dd, J = 
1. 0, 5. IHz, IH), 7. 05 (dd, J=l. 5, 8. 8Hz, 1 

H) , 7. 13 (d, J = 8. 8, 8. 8Hz, IH), 7. 34 (d, J = 3. 
2Hz, IH), 7. 41 (s, IH), 7. 53 (d, J = 2. 4, 12. 2 
Hz, IH) , 7. 57 (s, IH) 7. 74 (d, J = 3. 2Hz, IH) , 
8. 47 (d, J = 5. 4Hz, IH) 

MA^mm (E S I -MS, m/z) : 4 6 9 (M++ 1) 

mmmi 4 : N- 14- r (6. 7--V^ KiF->-4-ary U ^^^yl - 2 

4 - [ (6, 7 -i^?^' VJV) it^ty^l -2-^ h^->-r=.V 

> (8 1 6m&) <&^nD7jx;i/A (4 0ml) ^ h U ^ > ( 2 . Om 

I) izmrnvtcimis ^nu-t^jvA (i. omi) izmmiytzh oe 
8mg) ^m^x^ux' immmnvtzo dii^^uu^isjvA c i. omi) \zm 

mi^tz 1 - ( 1 , 3 -^-r^J—JV- 2 --r;!/) - 1 -a:^;!/^^. > ( 3 5 2m 

g) ^in;ts ^^ar— Bfe^^bfco (4 omi) ^ipAT 1 o^mmn^. ^ 

Dn4^;i/AT'*ftmbfeo ^^^^tSlP:^J^7jcT^5fet^b. h U 'J? ATlSj^b 

y^—izx\)mmv. mmcD^h^ms 6 omg (72%) ^ntzo 

'H-NMR(CDCl3, 400MHz) : 6 1. 69 (d, J = 6. 8Hz, 
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3H), 3. 83 (s, 3H), 4. 06 (s, 3H), 4. 07 (s, 3H), 

5. 37-5. 45 (m, IH), 5. 67 (d, J = 7. 3Hz, IH), 6. 

51 (d, J = 5. 4Hz, IH), 6. 70 (d, J = 2. 4Hz, IH), 

6. 79 (dd, J = 2. 4, 8. 8Hz, 1 H) , 7. 02 (s, 1 H) , 7. 
30 (d, J = 3. 4Hz, IH), 7. 53 (s, IH), 7. 57 (s. 1 
H), 7. 73 (d, J = 3. 4Hz, IH), 8. 19 (d, J = 8. 8Hz, 
IH), 8. 47 (d, J = 5. 4Hz, 1 H) 

M«^$3^^fffe (E S I -MS, m/z) :48 1(M++1) 

mmmi 5 : n- 14 - r (6 . ±^<^^-\ - 9. 

hap^>7ai-;v> -N' - r (1 s> -1 - f 1 ■ .'^-^•Fs/^jb-p. 
;i/) .^i^-p 

4- [ (6, 7-i^p< -2-p< h^^^r::^'; 

> (30mg) ^'^nUTt^JVA (1ml) ^ h V :x.^J\^T 5, > (0. 1ml) 
mmx^tzm:^ ^DP7}k;1/A (O. 2ml) icmmx^tc h V n'-:^^> (35mg) 
^iaXX^U-^ im^mi^lytzo ifelc:^DD3jx;i/A (O. 2ml) IzmMVit 
(IS) -1- (1, 3-^T\/-;i/-2 ->r;i/) - l-3^^;i/T^> (3 5m 

7 5%trf#feo 

^H-NMR (CD C I3, 4 0 0MHz) :61. 68 (d, J=6. 8Hz, 
3H), 3. 78 (s, 3H), 4. 05 (s, 3H), 4. 07 (s, 3H), 

5. 3 8-5. 4 5 (m, 1 H) , 6. 08 (d, J = 7. 6Hz, 1 H) , 6. 

52 (d, J=5. 6Hz, IH), 6. 67 (d, J = 2. 4Hz, IH), 

6. 77 (dd, J = 2. 7, 8. 8Hz, IH), 7. 21 (s, IH), 7. 
30 (d, J = 3. 4Hz, IH), 7. 57 (s, IH), 7. 59 (s, 1 
H), 7. 72 (d, J = 3. 2Hz, IH), 8. 21 (d, J = 8. 8Hz, 
IH) , 8. 46 (d, J = 5. 6Hz, 1 H) 

^fi^*f^i (E S I -MS, m/z) :48 1(M++1) 
[a]D^'-16. 4''(c0. 5, CHCI3) 

mmmi 6 : n- 14- r (6. 7--v^ k^;.o^-4-»>> u ju-) ^^t^i -2 
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H^-V7 3i-;i.l -N' - r ri -R^ -1 - (1 . 

4- [ (6, 7-i^p< h^i/-4-^y U;i/) -2-p< h^i^T=.V 

> (3 Omg) $^dd;J>;VA ( 1ml) s h U J^^;i/7'^ > ( 0 . 1ml) id 
?§^bfe^s ^PD7^;i/A (0. 2ml) t^^Sb:^ h (35mg) 

^m^x^ur* imm^^p^htzo }kiz^t2ri-!t-j\^A (o. 2m i) {c^^ufe 

(IR) -1- (1, 2 --i JV) - 1 -:j^^)VT^> (35m 

g) ^m^s ^UX' 1 om^^P^Ltco citi$^7Dnjtx;i/A/p<^y-;i/J||||-r 

8 2%-^t#feo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 68 (d, J=6. 8Hz, 
3H), 3. 78 (s, 3H), 4. 05 (s, 3H), 4. 07 (s, 3H), 

5. 38-5. 45 (m, IH), 6. 08 (d, J = 7. 6Hz, IH), 6. 
52 (d, J = 5. 6Hz, IH), 6. 67 (d, J = 2. 4Hz, IH), 

6. 77 (dd, J = 2. 7, 8. 8Hz, IH), 7, 21 (s, IH), 7. 
30 (d, J = 3. 4Hz, IH), 7. 57 (s, IH) , 7. 59 (s, 1 
H), 7. 72 (d, J = 3. 2Hz, IH), 8. 21 (d, J=8. 8Hz, 
IH) , 8. 46 (d, J = 5. 6Hz, IH) 

WM^mm (E S I -MS, m/z) : 4 8 1 (M++ 1) 
[«]d^^+14. IMcO. 5, CHCI3) 

mmmi 7 : n- 14 - r (6 . 7 K:^^v-4-4^y ^dr-vi -731 

4- [ (6, 7-5^p( h^5>.-4-dpy :t^iyl T-V> (3 Omg) 

^i7UU7ts)VA ilml) ^ h U ^ > ( 0 . 1 ml) l3^0bfcm^ ^ ' 

DD5J^;^A (0. 2ml) IzmmLtz h ^) ^s:7.^> (3 5mg) ^Q^X^UX 
l^^Mifbfco ^fc:^^DD;}x;i/A (0. 2ml) Izmmvtzl- (1, 3-^ 
T^J—)V-2 — (Jl) - l-J:.^)lT^y (3 5mg) ^M^. MUXlOf^m 

m#bfeo C!:tt^^J7PDJjx;i/A/p<i5^>'— ;i/j|||i-r^i^U5b'y;i/^D"7 h;i^^7 

'H-NMR (CDCI3, 4 0 0MHz) :61, 69 (d, J = 7. IHz, 
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3H), 4. 06 (s, 3H), 4. 07 (s, 3H), 5. 34-5. 40 
(m, IH), 6. 51 (d, J=6. 6Hz, IH), 6. 70 (s, IH), 
7. 05 (d, J = 9. GHz, IH), 7. 20 (d, J = 3. 2Hz, 1 
H) , 7. 64 (s, IH) , 7. 65 (d, J = 3. 2.Hz, IH) , 7. 7 
2 (d, J = 9. OHz, IH) , 7. 89 (s, 1 H) , 8. 26 (d, J = 
6. 6Hz, IH) , 8. 9 1 (s, IH) 

mm^mm (es i -ms, m/z) : 4 5 1 (m++ i) 

mmmi s : n- 14- r (6. 7--v^ K:^^>-4-j^y d;]/^ ±^^^1 -7^ 

-;]/! -N' - rns^-l-n.:^ a :n^)Ul P7 

4- [ (6, 7-i^p< h^$/-4-dFy' i;;i/) T-^)y (3 Omg) 

>&^ddjJn;1/A (1ml) . h'Jj^^;i/T^> (0. 1ml) l3^|?b:fe:^s ^ 
DDJi^;i/A (0. 2ml) t:vt^b;fe h U^>^>f > (3 5mg) ^ilP^T^?aT' 
l^P^a#L:to ^>:{3^DPP^;i/A (0. 2ml) VimMX^fc (IS) -1- 
(1, 3 -^T'y— 2 --r;i/) -l-ai^;i/T^> (3 5mg) ^J0A> ^ 

D^h^^7>f-lc:J;!3MSibs ^ScD'fb^i^^S Img. iR^6 8%T-|ffco 
»H-NMR (CDClg, 4 0 0MHz) -.61. 68 (d, J = 6. 8Hz, 
3H), 4. 09 (s, 3H), 4. 10 (s, 3H), 5. 32-5. 38 

(m, IH) , 6. 51 (d, J = 6. 3Hz, 1 H) , 6. 55 (br, 1 
H), 7. 06 (d, J = 8. 8Hz, IH), 7. 22 (d, J = 3. 2Hz, 
IH), 7. 64 (d, J=l. 2Hz, IH), 7. 66 (d, J = 3. 4H 
z, IH), 7. 67 (s, IH) , 7. 79 (s, IH), 8. 31 (d, J 
= 6. 3Hz, IH) , 8. 5 9 (s, IH) 
Wm.^^m (E S I -MS, m/z) : 4 5 1 (M-^^- 1) 

Ca]D2s_24. GMcO. 5, CHCI3) 

mmmi 9 : n- 14- r (r. i-*:?^ ve^^^- a-^j \) )\y>^ ^^h^f^^^i 
-;i/> -N' - r f IR) -1 - f 1 ■ .^ -^^F^;-il.-2-^Ju'^ 

4- [ (6, 1 -i^:^ V^i/- A-^J U;i/) T-^)> (3 Omg) 
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;&^DD>}x;i/A (1ml) ^ hU3^^;i/T^> (0. 1ml) Izmmi^tz^s ^ 
DD:^^;^A (0. 2ml) tzmmi^tzh ^Jyt^X^y (3 5mg) ^m^X^W^ 
l^mmWi^tzo dlizi^uX2^^j\yJ^ (0. 2ml) izmmi^ta (1R) -1- 
(1, 3-^T'J-j\y-2--fJV) -l-ai^;i.T^> (3 5mg) ^M^. M 
UX 1 ommt^nLtdo c:tL<£^DD5}N;i/A/p<^y— ;i/Jill|-r ^e^U;b'if;i/i57 
ti-^h^^y^—lz^lommv. ^M®'fb^tl^2 8mg. M6 2%T"fffeo 
^H-NMR (CDCI3, 4 0 0MHz) :61. 69 (d, J=7. IHz, 
3H) , 4. 11 (s, 3H) , 4. 12 (s, 3H) , 5. 3.1-5. 3 7 
(m, IH), 6. 51 (d, J = 6. 6Hz, IH), 6. 70 (s, IH), 
7. 05 (d, J = 9. OHz, IH), 7. 20 (d, J = 3, 2Hz, 1 
H), 7. 65 (s, IH), 7. 65 (d, J = 3. 2Hz, IH), 7. 7 
2 (d, J = 9. OHz, IH), 7. 89 (s, IH), 8. 26 (d, J = 
6. 6Hz, IH) , 8. 9 1 (s, IH) 
MM^^m (ESI -MS, m/z) : 4 5 1 (M++ 1) 
Ca]D^^+23. 9Mc0. 5, CHCI3) 

mmms o : n- 14- r r 6. 7--v^ H»^^-4-=iry niv>i ^=^^vi 

4- [ (6, 7 h^i^- 4-^^ ';;!/) -3-^ h:3t.^^T^'; 

> (3 0mg) ^^tiun--J]^A (1ml) . hU3^^;i/T^> (0. 1 m 1 ) Id 

mmi^tzWi. ^uu:^jvA (0. 2ml) icmm\yrzhv^^7.^> osmg) 

<^AP;?.T^?aTll^P^^*^bfeo i>;{ri^DDjjN;VA (0. 2ml) (c^^^bfel 
- (1, 3-^T^J—j]y-2--()]y) -l-3i^;i/T^> (3 5mg) ^iPx.s 

i^D-^h^^:7^-{c<i;D)itS^b> ^Mo-fb^tJ^ 2 8 mg^ iR^6 2%-e|ffeo 
^H-NMR (CDCI3, 4OOMH2) :<yi. 69 (d, J = 6. 8Hz, 
3H), 3. 71 (s, 3H), 4. 09 (s, 3H), 4. 10 (s, 3H), 
5. 34-5. 39 (m, IH), 6. 38 (d, J = 6. 3Hz, IH), 6. 
70 (br, IH), 6. 94 (dd, J = 2. 2, 8. SHz, IH), 6. 
99 (d, J = 8. 8Hz, IH), 7. 20 (d, J = 3. 2Hz, IH), 
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7. 66 (d, J = 2. 9Hz, IH), 7. 66 (s, IH), 7. 73 (d, 

J = 2. 2Hz, IH), 7. 80 (s, IH), 8. 23 (d, J = 6. 6H 

z, IH) , 8. 7 8 (br, 1 H) 

M^^ff^i (ESI-MS, m/z) :4 7 9 (M+-1) 

^^^18 1 : N- -r4 - r f fi . 7-^V>< a^-^y- 4 J - 3 

4- C (6, 7 -i^^ h^->- U;i/) ::r=3ei/] -3-p< h^pi/T-U 

> (30mg) ^^DD7j>;i/A (1ml) s hU3^^;VT^> (0. 1ml) t3 
^ISUfc^x t^DD5}K;i/A (0. 2ml) h U^l^y^'iT'v (3 5mg) 

^m^xmu-T^ immmnv-^o ^^fc^^DDJ^;i/A (o. 2m i) ^zmmLta 

(IS) -1- (1, 3 -5^:py-;i/- 2 --r;i/) - l -:^^;\^t^> (3 5 m 
7 2%T*#feo 

^H-NMR (CDCI3, 4 0 0MHz) : 5 1 . 70 (d, J = 6. 8Hz, 
3H), 3. 70 (s, 3H), 4. 11 (s, 3H), 4. 13 (s, 3H), 
5. 33-5. 39 (m, IH), 6. 39 (d, J=6. 6Hz, IH), 6. 
87 (s, IH), 6. 99 (s, IH), 7. 18 (d, J = 3. 2Hz, 1 
H), 7. 65 (d, J = 3. 4Hz, IH), 7. 68 (s, IH), 7. 8 
2 (s, IH), 7. 92 (s, IH), 8. 17 (d, J=6. 6Hz, 1 
H) , 9 . 16 (s , 1 H) 

Wm^mm (E S I -MS, m/z) : 4 7 9 (M + - 1 ) 
[a]D''-24. 0° (cO. 5, CHCI3) 
mmmS 2 : N- f4- r (6. 7->V>( K:»-^^-4-:j^y -3 
hjr->7:c-;i.> -N' •- r M -1 - f 1 . 9. 

4- [ (6, 7-S^^ h^e/-4-^y >j;i/) :t^i^l -3-p< h^^r^-T-i; 

> (3 Omg) ^^xnu^.jVA ( 1ml) . h U (0. 1ml) l3 
S^Ufc^s ^J7PP7i^;^A (0. 2ml) Ic^g^Ufe h U Ji^y^-if^ (3 5mg) 
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^iu^x^un immmnvtzo ijjt:^DD7j^;i/A (o. 2 mi) izmmhtz. 

(IR) - 1 - ( 1 , 3-^T^J-JV-2 — f;i/) - 1-J:^;i/T^> (35m 

^H-NMR (CDClg, 4 0 0MHz) :61. 68 (d, J = 6. 8Hz, 
3H), 3. 71 (s, 3H), 4. 06 (s, 3H), 4. 07 (s, 3H), 
5. 35-5. 43 (m, IH), 6. 36 (d, J = 6. IHz, IH), 6. 
48 (s, IH), 6. 86 (dd, J = 2. 2, 8. 5Hz, IH), 7. 0 
0 (d, J = 8. 5Hz, IH), 7. 25 (d, J = 3. 4Hz, IH), 7. 
59 (d, J = 2. 2Hz, IH), 7. 62 (s, IH), 7. 63 (s, 1 

H) , 7. 67 (d, J = 3. 2Hz, IH), 8. 26 (s, IH), 8. 3 
3 (d, J=5. 9Hz, IH) 

mmmjfm (e s i -ms , m/z) : 4 7 9 (m++ 1 ) 

Ca]D^'+26. 7°(c0. 5, CHCI3) 

mmms 3 : n- r4 - r f e. 7--^^ 4 -j^^y -2 

-^)V) t^i^-F 

4 - [ ( 6 , 7 -i^^ h^^r^-- 4 -=^y >;;!/) - 2 - ( h U :7;i/:;^D 

p<5^;i/) T-Uy (3 Omg) ^^XJU^^^JVA (1ml) . h U :i^5^;i/7' ^ > 
(0. 1ml) izmmi^tz^. ^nD3}>;i/A (0. 2ml) fc^^bfehU*:^ 
y> (3 5mg) <^JP;?.T^M-e INp^MJ^Ufco dliz^ tiytsJVA (0. 2m 

I) t^|?b;'^l- (1, 3 2 --f ;i/) -l-a:^;i/T^> (3 

•5mg) ^ijux^ 1 ommMni^tzo ^n^^tiuTi-^jvAXA^^—ji^m. 

mt^t^^Jiij^ji^U'^ h^^^^-tic): t))^Mbs m.M(Dit^!l^^ 2 9mgs 
iR¥6 8%T-#feo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 71 (d, J = 7. IHz, 
3H), 4. 08 (s, 3H), 4. 12 (s, 3H), 5. 34-5. 40 
(m, IH), 6. 29 (br, IH), 6. 61 (d, J = 6. IHz, 1 
H), 7. 21 (s, IH), 7. 30 (d, J = 3. 4Hz, IH), 7. 3 
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8 (dd, J = 2. 9, 9. OHz, IH), 7. 44 (d, J = 2. 9Hz, 
IH), 7. 57 (s, IH), 7. 72 (d, J = 3. 2Hz, IH), 7. 
87 (br, IH) , 8. 27 (d, J = 9. OHz, IH) , 8. 50 (d, 
J = 6. IHz, IH) 

WM^mm (ESI -MS, m/z) : 5 1 7 (M+- 1) 

mWMS 4 : N- r4 - P ( 6 . 7 - >^ h ^iy - 4 ^ ^ )V) ^^->1 - 2 

- ( S U 7;i/:?hn •7 3i-;i/1 -N'-r(1S ^-1-(1.3-^T 

4- C (6, 7-S^P< h^$^-4-:3py U;V) - 2- ( h U 7;V:^D 

^^;i/) T-U > (3 Omg) ^^J7 DD>fc;i/A ( 1 m 1 ) > h U3i^;VT^ > 
(0. 1ml) Ki^^Sbfef^s ^DD:fc;VA (0. 2 ml) {c^i^bfc h U 
>f > (3 5mg) ^JPx.T^?aT- IB^P^Jiif b:feo ^{C^nD7}N;i/A (0. 2m 

1) tcv^Mbfe (IS) -1- (1, 3 2 --r ;i/) -i-ai5^;i/ 

T-^V (3 5mg) ^Jn^s ^M-^ 1 ONfP^^^bifeo Z.W.-^^xiuit^)VU/:^ 
2 9mg^ IR^6 8%T-|#:fe:o 

^H-NMR (CDCI3, 400MHz) : 6 1. 70 (d, J = 6. 8Hz, 
3H), 4. 07 (s, 3H), 4. 10 (s, 3H), 5. 34-5. 41 
(m, IH), 6. 26 (d, J = 6. 8Hz, IH), 6. 58 (d, J = 5. 
9Hz, IH), 7. 16 (s, IH), 7. 30 (d, J = 3. 2Hz, 1 
H) , 7. 37 (dd, J = 2. 9, 9. OHz, IH), 7. 44 (d, J = 
2. 7Hz, IH), 7. 55 (s, IH), 7. 72 (d, J = 3. 4H2, 
IH), 7. 75 (br, IH), 8. 23 (d, J = 9. OHz, IH), 8. 
5 1 (d, J = 5. 9Hz, IH) 

mm^^isfm (e s i -ms, m/z) : 5 i 7 (m-^- d 

[a]D^''-34. 3" (cO. 5, CHCI3) 

mmmf^ e ; n- r4- r (a. 7-*j^ K=»^x-4-^y u ;v) :t^->1 -2 

- f MJ7;i/:2i-p><^;i/^ -7 3i-;i.1 -N'-r(1R)-1-(l, 

4- I l-i^M- U;v) - 2- (bU7;i/:tn 
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r-V> (SOmg) ^^dD3}>;va (1ml) . hUa^^;i/T^> 
(0. 1ml) izmm\^t^ms ^D^J^^;l/A (0. 2ml) {c^PbfehU^;^ 
>f> (3 5mg) ^iax-Tg^-e lB§P^ii#bfeo ^>:fc^DD5i^;l/A (0. 2m 
1) fc^^ibfe (IR) -1- (1, 3-^T^J-)]y-2-^ - 1 

(3 5mg) ^m^. mwv 1 ommmwvtzo ^tL^ij7DD>fc;i/A/;>< 

3 0 mgs JR^7 1 %-t?f#feo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 70 ( d , J = 6. 8Hz, 
3H), 4. 06 (s, 3H), 4. 09 (s, 3H), 5. 35-5. 42 
(m, IH), 6. 33 (d, J = 7. IHz, IH), 6. 55 (d, J = 5. 
9Hz, IH), 7. 17 (s, IH), 7. 30 (d, J = 3. 2Hz, 1 

H) , 7. 36 (dd, J = 2. 9, 9. OHz, IH) , 7. 43 (d, J = 
2. 9Hz, IH), 7. 54 (s, IH), 7. 67 (s, IH), 7. 71 
(d,J = 3. 4Hz, IH), 8. 20 (d, J = 9. OHz, IH), 8. 
5 1 (d, J = 5. 9Hz, IH) 

na.^^m (e s i -ms, m/z) : 5 i 7 (m+- i) 

[a]p2e + 3g^ e^'CcO. 5, CHCI3) 

^^^118 8 : N- 14 - r (8. 7 - :^ h - 4 - ^ y ^) }V) ^t^^yl -2. 
5 -i^7i^)\y^ -N' - r (1 - 1 - ( 1 . ^-^•r-J~-)]y-2- 

4- [ (6, 7-i^p< h^->-4-^>' U;V) 7^^->^-2, 
-U > ( 3 Omg) <&^DD5j>;VA ( 1 ml) s b ^)3:.^)VT^> ( 0 . 1 m 

I) ^mmvtcimi. ^uuTt^^vA (o. 2 mi) icmm\^tzhvn-^:^^> (35 

mg) <^SP^T^?aT« lB#r^ii^#bfeo ^^{c^pd:^;va (0. 2ml) iz^M 
bfe (IS) -1- (1, 3-^T^/-;v-2--f;i/) -i-^^;v7"^> (3 

5mg) ^iu^. MU-^ 1 ommmnLtzo an^^uj^n-^jvAy^^^^-ji^m 

^H-NMR (CD C I3, 4 0 0MHz) :61. 68 (d, J = 6. 8Hz, 
3H), 2. 10 (s, 3H), 2. 30 (s, 3H), 4. 09 (s, 3H), 
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4. 11 (s, 3H), 5. 33-5. 39 (m, IH), 6. 29 (br, 1 
H), 6. 47 (d, J = 6. lHz, lH), 6. 92 (s, IH), 7. 1 
6 (br, IH), 7. 63 (s, IH), 7. 67 (d,J = 3. 2Hz, 1 

H) , 7. 75 (ss IH), 7. 84 (s, IH), 8. 38 (d, J = 6. 
IHz, IH) 

mm^mm (e s i -ms, m/z) : 4 7 9 (m++ i) 

[a]D''+10. 6°(c0. 5, CHCI3) 
mmma 1 : N- M- r ( 6 . 7 --V^ N:»-j>-4-:^y U :;^i>r->1 - 2 ■ 

5-$^^^;i/7^-;i.> -N' - r (1 -1 - f 1 . .s-^-F^/-;!/-^- 

4- C (6, 7-i:^p< h:3r$/-4-:ary U;t/) :t^->] -2, 5-S^^^;i/:7' 
> (3 Omg) ^^DD;fc;i/A ( 1ml) ^ h U ^ > ( 0 . 1 m 

I) {-'^0U;tms iJ^PD4^;i'A (0. 2ml) Ic^glf b;fe h U 4^;:^^ > (35 
mg) ^^JO^T^rST l^P^^W^bfeo i^tfci^D D7Jn;1/A (0. 2ml) fc:^^ 
bfc (IR) -1- (1, 3 -^T^y— 2 -^r;!/) - 1 > (3 
5mg) ^nX^ ^M"^ 1 Ol^^ii#Lfeo ^ti^i^uuTt^jUA/jA^ J—jvm 
mt^iyVfj^JV^ti'Th^^y^—^^ bJliMbs ^MO^b-a-i^^^ 3 Omgs 

^H-NMR (CDCI3, 4 0 0MHz) :61. 67 (d, J = 6. 8Hz, 
3H), 2. 12 (s, 3H), 2. 25 (s, 3H), 4. 07(s, 3H), 
4. 07 (s, 3H), 5. 35-5. 42 (m, IH), 6. 13 (d, J = 
7. IHz, IH), 6. 38 (d, J = 5. 6Hz, IH), 6. 92 (s, 
IH), 6. 98 (s, IH), 7. 27 (d, J = 3. 2Hz, IH), 7. 
60 (s, IH), 7. 65 (s, IH), 7. 68 (d, J = 3. 4Hz, 1 
H) , 8. 4 2 (d, J=5. 6Hz, IH) 
SS^*f^it (ES I-MS, m/z) :4 7 9 (M-^+l) 

[a]D^^-9. 0° (cO. 5, CHCI3) 
mmmS 8 : N- -f 4 - r f R . 7 -^V ^ \] }V) :^ar->1 - 2 

-7;i/;^P7 3i-;i/> -N' - ri - (d -y^^)v-^ . 3 - 
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4- C (6, Y^^y-A-^>f U;V) :t=3p$/] - 2 - y }]/:tViT=^^) 

y (30mg) §^DD:^;i/A (1ml) . Y ^) :s^^)\^T (0. 1ml) 
^l?bfc^s ^uu-^.)VJ^ (0. 2ml) h ';5^^;^^> (3 5mg) 

^in^TMM-e l^^^*^b:fe:o ^l3i>Dn4^;i/A (O. 2ml) Ic^^bfel 

- (4-p<^;i/-l, 3 -f-T^/— ;i/-2 --f ;v) -1-3^^;i/t^> (3 5m 

8 3%-et#feo 

^H-NMR (CDCI3, 4 0 0MHz) : 6 1 . 68 ( d , J = 7. IHz, 
3H), 2. 43 (d, J=l. OHz, 3H), 4. 06 (s, 3H), 4. 
08 (s, 3H), 5. 26-5. 33 (m, IH), 6. 38 (br, IH), 
6. 57 (d, J=5. 9Hz, IH), 6. 81 (d, J=l. OHz, 1 
H), 6. 91 (dd, 3 = 2. 7, 11. OHz, IH), 6. 95-6. 9 
8 (m, IH), 7. 55 (s, IH), 7. 69 (s, IH), 7. 69 (b 
r, IH), 8. 28 (t, J=9. OHz, IH), 8. 48 (d, J = 5. 
9Hz, IH) 

Ma^^f^a (E S I -MS, m/z) :4 8 3 (M++1) 

mmm^ 9 : n- 14- r (e. ve^^^- A-e^j y) :j-jF->i -3 

-y)Vis-uy -N' - r 1 - (4 -><^;i/- 1 . 3 -^-f^/-;]/- 2 - 

4 - [ (6, 1 - V Y - A - ^ J \) )\^) ::t=^S;/] - 3 - :7;i/:t D T- U 
> (30mg) ^i7nui^)]/h. (1ml) . hU3:^;i/:r^> (O. Iml) tc 
$§^Sbfe^s ^DD3f:;i/A (0. 2ml) fcM^Sl/fc h U3}x;^>;f > (3 5mg) 
^iJP^T^IST lBtP^M#bfec <^tc^^DD4^;i/A (0. 2ml) iC^^bTfe 1 

- (4-p<^;i/-l, 3 2 --r;!/) -l-:n5^;UT^> (3 5m 

^i^^)ti^})y^u^ Y^'^y^-iz^^ommx^. ^M®<b-^tJ*2 9mgx W 
6 3%-^#fco 

'H-NMR (CD C I3, 4 0 0MHz) : d 1 . 65 (d, J = 6. 8Hz, 
3H), 2. 40 (d, J = 0. 7Hz, 3H), 4. 04 (s, 3H), 4. 
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06 (s, 3H), 5. 25-5. 32 (m, IH), 6. 43 (br, IH), 
6. 46 (d, J = 4. 9Hz, IH), 6. 80 (d, J=l. 2Hz, 1 
H), 7. 08 (t, J=8. 8Hz, IH), 7. 14 (dd, J = 2. 2, 
8. 8Hz, IH), 7. 57 (s, IH), 7. 58-7. 62 (m, 2H), 

8. 41 (d, J = 5. 9Hz, IH) , 8. 44 (br, 1 H) 
Wm^mm (ESI-MS,in/z) :483 (M++1) 

^^.Ij^l9 0 : N- -f 4 - r ( 6 . 7 -t^ h - 4 ^ ^) )V) ^^^y] - 2 
h^yy:^-)V\ -N' - n - (4-^^;i/-1 . 3-^7^^/-jl/-2- 

4- C (6, 7-i^^ h^->-4-:apy >;;!/) :t=3p->] -2-^ h:3ri^Tr:U 
> (3 Omg) ^i^DD>}x;i/A ( 1ml) s h U3^5^;i/T^> (0. 1 m 1 ) fc 
^^Lfe^x ^DD5jx;i/A (0. 2ml) IzmmLtch V^^y^^> (3 5mg) 

^m^x^u-€ immmwi^tcio ^kiz^vti^.j],^ (o. 2m i) izmmi^tci 

- 1 , 3 -^TV'— 2 --r;U) - 1 > (3 5m 

g) <£»D^s M?aT- 1 o^K^jfbfeo :iti^^uuytsj]^A/;<^^'-jvmm'r 

^^>U*^;i/^7Dx'h^^7>f-t:J;t)M^bs ^M®'fb-^i^<^2 2mgs iR^ 
4 8%T•^#feo 

»H-NMR (CD C I3, 4 0 0MHz) :61. 66 (d, J = 7. IHz, 
3H), 2. 44 (d, J = l. OHz, 3H), 3. 82 (s, 3H) , 4. 

07 (s, 3H), 4. 11 (s, 3H), 5. 29-5. 36 (m, IH), 
6. 01 (d, J = 7. IHz, IH) , 6. 60 (d, J = 6. IHz, 1 
H), 6. 68 (d, J = 2. 7Hz, IH), 6. 78 (dd, J = 2. 7, 

9. OHz, IH), 6. 82 (d, J=l. 2Hz, IH), 7. 23 (s, 
IH), 7. 60 (s, IH), 7. 84 (br, IH), 8. 28 (d, J = 
8. 8Hz, IH), 8. 45 (d, J = 6. IHz, IH) 

mm^mm (esi-ms, m/z) : 4 9 5 (m++i) 

^^^19 1 : N - f4 - r (6. 7-^^^ K 4 -il^y i) ±J^•t,^ 73: 

:^;i/> -N' - ri - (4-^^;b-i 3 2 

4- [ (6, h^->-4-^>^ U;i/) -2-p< h^^i^T-U 
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> (3 Omg) §^DD!^;i/A (1ml) s h V=c.^)VT^y (0. 1ml) iz 
^^bfe^s ^riUyr^JVA (0. 2ml) i^l^mhtz h V ^^X^y (3 5mg) 

^iQ^x^U'v immmnLfzo mz^tiu:^.jiA (o. 2m i) ti^^bfci 

- (4-p<^;i/-l, 3-^T'J-JV-2-'i)]y) - l-ai^)VT^> (35m 

6 s%-^mtzo 

^H-NMR (CDCI3, 4 0 0MHz) :61, 65 (d, J = 6. 8Hz, 
3H), 2. 40 (d, J=l. OHz, 3H), 4. 06 (s, 3H), 4. 

07 (s, 3H), 5. 25-5. 32 (m, IH), 6. 24 (br, IH), 
6. 48 (d, J = 5. 6Hz, IH), 6. 78 (d, J=l. OHz, 1 
H), 7. 06 (d, J = 9. OHz, IH) , 7. 54 (d, J = 9. OHz, 
IH), 7. 58 (s, IH), 7. 60 (s, IH), 8. 09 (br, 1 

H) , 8. 3 9 (d, J = 5. 9Hz, 1 H) 
MM^^m (E S I -MS, m/z) : 4 6 5 (M++ 1) 

mmm9 ?, n- r4- r r r, v--^?^ mi.^ ^a^^y-] 

4- [ (6, h=3F^>-4-^y U;i/) ;t=^S^] -2- (hU:7;i/:^D 

^5^;i/) U > ( 3 Omg) §^DD5iN;i/A ( 1 ml) ^ h U3^^;i/5'^ > 
(0. 1ml) {c^llbfe^x ^dd5}n;1/A (0. 2ml) fci^^f bfe h U jft;^ 
^> (3 5mg) ^iD^T^MT l^^M#bfeo ^*:t^DD;}x;i/A (0. 2m 

I) t^fpbfcl- (4-^^;i/-i, 3-5=-T\/~;i/-2->f;i/) - l -ic^^ 

(3 5mg) ^SDX.. M?g-ri O^P^ift^bfeo CI iJ' D D A/ 

^ y § s/';:^y;vi^D-Th^j^'77^-fc:j;D)itmbs mmoit-^^ 

^3 5mg^ iR^S 0%-e#fco 

'H-NMR (CDCI3, 4 0 0MHz) :61. 67 (d, J = 6. 8Hz, 
3H), 2. 42 (d, J=l. OHz, 3H), 4. 06 (s, 3H), 4. 

08 (s, 3H), 5. 27-5. 34 (m, IH), 6. 33 (d, J = 6. 
8Hz, IH) , 6. 53 (d, J = 5. 6Hz, IH), 6. 82 (d, J = 
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1. OHz, IH), 7. 10 (br, IH), 7. 30 (dd, J = 2. 7, 
9. OHz, IH) , 7. 42 (d, J = 2. 7Hz, IH) , 7. 53 (s, 
IH), 7. 62 (s, IH), 7. 21 (d, J = 9. OHz, IH), 8. 
5 1 (d, J = 5. 6Hz, IH) 

nm^mm (es i-ms, m/z) : 5 3 3 (m++i) 

mmm^i 3 r n- T4- r (6. 7 k^^^^- 4 -d ry -2. 
3i^;i/1 r^i^y 

4- [ (6, 7 -i^^ h^i^- 4-^y y;i/) ::4-:3r$^] - 2 , 5-i^^5^;i/T 
(3 Omg) <&^'DD5^c;i/A ( 1ml) ^ h U x5^;i/7' ^ > ( 0 . Im 
1) ^DD7jx;i/A (0. 2ml) Ic^^bfe h 'J ^J^J^^^ > (3 5 

mg) %Jnx.T^?aT- lB#P^ti#bfeo ^>:fc^^nD7jN;i/A (0. 2ml) l^mm 
bfcl- (4 1 , 3 2 --f ;i/) -l-ji^;vT^> 

(3 5mg) ^^n^^ ^MT- 1 0^F^jli*|ibfeo tl^ D P >}^;VA/^ ^ - 

g^ iK^5 

*H-NMR (CDCI3, 4 0 0MHz) '.61. 65 (d, J=6. 8Hz, 
3H), 2. 11 (s, 3H), 2. 27 (s, 3H), 2. 40(d, J = l. 
OHz, IH), 4. 08 (s, 3H), 4. 09 (s, 3H), 5. 25-5. 
34 (m, IH), 6. 08 (br, IH), 6. 42 (d, J = 5. 9Hz, 
IH), 6. 80 (s, IH), 6. 93 (s, IH), 6. 96 (br, 1 
H), 7. 61 (s, IH), 7. 68-7. 73 (m, 2H), 8. 41 (d, 
J = 5. 9Hz, IH) 

Wm^^^m (E S I -MS, m/z) : 4 9 3 (M++ 1 ) 

mmm^ 4 : n- -f4- r f 6. yar^y-A-^rj u ji/^ 

- ri - (4. R--V^^;i/-1 . 3-^-F>/-;ix-2-w-;i/-> 3u 

4- C (6, 7-i?^ U;i/) ylr^i>^'] T-U> (3 Omg) 

^^UX2^.)\^A (1ml) s Y^):x.^)VT^y (0. 1ml) {c^Pb/fe^^ ^ 
DD>Jx;i/A (0. 2ml) Ki^lSbfc h U Jl^:?^y> (3 5mg) ^m^X^W^ 
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immmwi^tczo ifeK:^DD;^;i/A (o. 2mi) izmmi^tzi- (4, 

3 ;v- 2 - i-:^^)vt^> (3 5mg) 

^jv^u-^h^^y ^-iz.^y)mmL. mm(Dih^m^i 9mg^ iR^4o%-e 

^H-NMR (CDCI3, 400MHz) : 6 1. 60 (d, J = 6. 8Hz, 
3H), 2. 28 (s, 3H), 2. 31 (s, 3H), 4. 03 (s, 3H), 
4. 04(s, 3H), 5. 19-5. 26 (m, IH), 6. 29 (br, 1 
H), 6. 44 (d, J = 5. 4Hz, IH), 7. 05 (d, J = 8. 8Hz, 
2H), 7. 46 (d, J = 9. OHz, 2H), 7. 48 (s, IH), 7. 
55 (s, IH), 8. 04 (br, IH), 8. 43 (d, J = 5. 4Hz, 
IH) 

WA^mm (E S I - MS, m/z) : 4 7 9 (M++ 1) 

mmm9 s r n- f4 - r f e. 7 -i^ h^^y- ^) )v) ^ji^>>i -2 

-7;i/:^n73i-jl/> -N' - r 1 - (4. Fi--V^^jl/- 1 . 3-^7=-^/-;l/ 

4- C (6, 7-i?p< b:¥i^-4-^y U;i/) - 2 -y)]/:tt3T-^) 

> (3 Omg) ^^PD;tv;i/A ( 1ml) s h V3^^;VT^> (0. 1ml) fc: 
mmvtzU. ^tiU^i-^JVA (0. 2ml) J3^fi?bfc h ^■^^:^^> (3 Bmg) 
<&APx.T^ia-ril^^M#bfeo ^iz^uti^^j]y2^ (0. 2ml) t:^^U;fel 
- (4, 5-S^p{^;V-l, 3 2 --r;i/) -l-:n^;PT^> 

(3 5mg) ^M^^ MUX' 1 ommmnvtzo iin^^^DD^;i/A/;^^y — 
g> iR^a 8 %-T?t#feo 

^H-NMR (CDCI3, 400 MHz) : 6 1. 62 (d, J = 6. 8Hz, 
3H), 2. 30 (s, 3H), 2. 32 (s, 3H), 4. 03 (s, 3H), 

4. 05 (s, 3H), 5. 19-5. 25 (m, IH), 6. 50 (d, J = 

5. 4Hz, IH), 6. 58 (br, IH), 6. 87-7. 05 (m, 2 
H), 7. 51 (s, IH), 7. 71 (br, IH), 8. 22 (d, J = 9. 
OHz, IH), 8. 48 (d, J = 5. 4Hz, IH) 
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MM^^m (ESI -MS, mXz) : 4 9 7 (M++ 1 ) 

mmm9 6:N--f4-r(fi. 7-^^^ ±^>yl -9. 

-;><^;i/7:c-;b> -N'-ri-r4. . 

4- C (6, h^ty- 4~^y U^V) ;r=3p^>] - 2 ^;1/:p- >; > 

(30mg) ^^OD;}>;i.A (1ml) . h U ^ > ( 0 . linl){3?§ 

^bfcf^. ^nD4^;i/A (0. 2ml) {3^i?bfe h > (35mg) ^ 
inxT^ST IBtP^^if bfeo i^fc:i^DD:^;i/A (0. 2ml) t^^b^cl- 
(4, 5 1 , 3 -^iT^y— 2 --r;!/) - 1 > (3 
5mg) $Jn;tx ^M-^ 1 ONF^«#bfeo dtt^^ D d*;1/A/^ 

mt V -fy^ ji^ n-^ h y ^-iz^ y}mm\^. mmcD'ih^im^i smg. 

iR^3 9 %Tt#feo 

^H-NMR (CDCI3, 4 0 0MHz) : (5 1 . 60 ( d , J = 6. 8Hz, 
3H), 2. 23 (s, 3H), 2. 25 (s, 3H), 2. 31 (s, 3H), 
4. 03 (s, 3H), 4. 05 (s, 3H), 5. 19-5. 27 (m, 1 
H), 6. 24 (br, IH), 6. 50 (d, J = 5. 4Hz, IH), 6. 
99 (d, J = 2. 7Hz, IH), 7. 01 (s, IH), 7. 10 (s, 1 

H) , 7. 47 (s, IH), 7. 54 (s, IH), 7. 75 (d, J=9. 
5Hz, IH), 8. 47 (d, J = 5. 6Hz, IH) 

MA^^m (ESI -MS, m/z) : 4 9 3 (M++ 1 ) 

mmmd 7 : n- r4 - r r 6. s:^.v-4-d>^y d :^dt^^>i - 2 

4 - [ (6, 7-i^p< U;i/) ;t:J|rS/] - 2- (hU:7;i/;tD 

p<5^;i/) :fi^U > (3 Omg) ^^tnu:^jVA ( 1ml) s h V:i^'^Jl^T^ > 
(0. 1ml) fc^^bfe^s ^nD4t;VA (0. 2ml) IzmMLtz h V^-^y^. 
^> (3 5mg) ^M^X^UX' immmnvtzo ^iz^tiu^^s)],^ (O. 2m 

I) ic?§«?bfel- (4, 5-i^^^;i/-i, 3-^Ty-;i/-2-^;i/) -i 

(3 5mg) ^^iu^. ^UX 1 O^P^^#bfeo dtl^^i^^Dp^^ 
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-fb-^^^ 1 4mgs mms iVoumzo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 62 (d, J = 6. 8Hz, 
3H), 2. 29 (s, 3H), 2. 32 (s, 3H), 4. 04 (s, 3H), 

4. 06 (s, 3H), 5. 21-5. 25 (m, IH), 6. 4.9 (d, J = 

5. 4Hz, IH), 6. 65 (s, IH), 7. 15 (s, IH), 7. 33 
(d, J = 8. 8Hz, IH) , 7. 40 (d, J = 2. 2Hz, IH), 7. 
52 (s, IH), 7. 52 (s, IH), 8. 20 (dd, J = 9. OHz, 
IH), 8. 51 (d, J = 5. 4Hz, IH) 

^a^a^Wifi (E S I -MS, m/z) :5 4 7 (M++1) 

mmmQ 8:N--r4-r(fi.7-<^^ s j^.v-4_jpy u ^^hd^f^vi _ p.. 
5 ^;i/7ni-;i/> -n' - n - (4. 5--v><^;i/- 1 . 

4 - [ (6 , 7-i^pt h^s>-4_dry y^r^t^l -2 , 5-i^p<^;i/T 

-U > (3 Omg) ^i:7PD;f;;i/A ( 1ml) X h U ^ > ( 0 . 1 m 

1) t:^^bfe^^ t^DD5}x;i/A (0. 2ml) IzmMi^tzh V^-:7.^> (35 
mg) ^m^X^W^immmi^htco ^iz^un^t^jlA (O. 2m l) 
\^tzl- (4, 5 1 , 3 -^Tv^— ;v- 2 --r;i/) -1-3^^;i/T 

^> (3 5mg) ^m^s ommmnvtzo ^M^tiuit-^)^!^/;^^ 

4mg. JR¥2 9%-??#feo 

^H-NMR (CDCI3, 4 0 0MHz) : (5 1 . 61 (d, J = 6. 8Hz, 
3H), 2. 12 (s, 3H), 2. 21 (s, 3H), 2. 26 (s, 3H), 
2. 29 (s, 3H), 4. 05 (s, 3H), 4. 06 (s, 3H), 5. 2 
0-5. 26 (m, IH), 6. 13 (s, IH), 6. 36 (d, J = 5. 4 
Hz, IH), 6. 91 (s, IH), 6. 91 (s, IH), 7. 55 (s, 
IH), 7. 59 (s, IH), 7. 66 (s, IH), 8. 43 (d, J = 5. 
4Hz, IH) 

MS^t^^i (E S I -MS, m/z) :5 0 7 (M++1) 

mmm9 9 : n- 14- r ffi. i-^-jyi, }.3(^^y-4-:^^ ^) )v) -2 

h ji^->7a:-;P> -N' - ri - (4. 5--V^^;i/-1 . 



wo 03/093238 ^^CT/JP03/05593 

101 

4- C (6, 7-i^?i. h^>>-4-:apy U;^) -2-^ h^i^T-V 

> (3 Omg) ^^DD^;VA ( 1ml) s h U ^ > ( 0 . 1 m 1 ) id 

^DP;i^;i/A (0. 2ml) fc:^^U;fe h U > (35mg) 
^M^X^U-t^ immiMinvtzo ^^f^iz^nu:^-.)]^^ (0. 2ml) i3^^i?bfcl 

- (4, 5 -i?7<^;i/- 1 , 3 2 --r;i/) -i-:n^;vT^> 

(3 5mg) ^ijux.. m^-^ 1 ommmnhtz. ^n^^uu^^jiA/A^ 

JR^l 0 0%-^#fco 
^H-NMR (CDCI3, 400MHz) 61 (d, J = 6. 8Hz, 

3H), 2. 31 (s, 3H), 2. 33 (s, 3H), 3. 66 (s, 3H), 
4. 01 (s, 3H), 4. 04 (s, 3H), 5. 26-5. 29 (m, 1 
H), 6. 46 (d, J = 5. 4Hz, IH), 6. 62 (d, J = 2. 4Hz, 
IH), 6, 73 (dd, J = 2. 4, 8. 8Hz, IH), 6. 76 (s, 1 
H), 6. 78 (s, IH), 6. 76 (s, IH), 7. 41 (s, IH), 
7. 46 (s, IH), 7. 54 (s, IH), 8. 20 (d, J = 8. 8Hz, 
IH), 8. 46 (d, J=5. 4Hz, IH) 
M&^^iM (E S I -MS, m/z) : 5 0 9 (M++ 1 ) 

^;fftS^I1 0 0 : N- 14- r (6. 7 - h - 4 J ^} Tj-^i^l y 
ai-Jl/> -N' - n - (5-^^;i/-1 . 3-^7-^>r-;v-2-^;V) 

4- [ (6, 1~^J^ h:3pe^-4_^y U;^) :;r=^ri^] U > (3 Omg) 
:^^Dn3jN;i/A (1ml) . (0. 1ml) tl^^bfc^> <^ 

DD5i^;l/A (0. 2ml) \z,^m\^fz. h •;5j^xy> (3 5mg) ^iPxT^M-e 
18#F^M#Ufeo ^^13^DD:Jn;1/A (0. 2ml) fc^PLfe 1 - (5-^5^;i/ 
-1, 3 -^TV— ;V- 2 --r;P) -1-J^^;1'T^> (3 5mg) ^5D;1^ M 

I o^P^^^bfeo citi*^5'DD7h;i/A/p<^^-;pJll|-rss/U*^;i/^ 

D h^^^7^-t3j;?))l«^U mm(Dih^m^ l 4mg^ lRs^3 1%-^fifeo 
»H-NMR (CDCI3, 400MHz) : 6 1. 49 (d, J = 6. 8Hz, 
3H), 2. 39 (d, J = l. 2Hz, 3H), 3. 92 (s, 3H), 3. 
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93 (s, 3H), 5. 00-5. 06 (m, IH), 6. 40 (d, J = 5. 

IHz, IH), 6. 87 (d, J = 7. 8Hz, IH), 7. 15 (d, J = 
8. 8Hz, 2H), 7. 37 (s, IH), 7. 38 (d, J = l. 2Hz, 
IH), 7. 50 (s, IH), 7. 52 (d, J = 8. 8Hz, 2H), 8. 
44 (d, J=5. IHz, IH) , 8. 70 (s, 1 H) 
n&^mm CESl-US, m/z) :4 6 5 (M++1) 

m■m.m^ n 1 : n- ^4- r (6. 7--:^^ }.^iy-4-:^^ u ;v) ^^:>1 - 

2- y)V:i-a^ -N' - Pi - (5-^^;i/-l. 3-^7-V-;v-2 

^UT- 

4- [ (6, 7->:^p< 4-^^ U;i/) ;^^^] - 2 - :7;i/::tDTr: U 

> (30mg) ^^7DD:!^;VA (1ml) s hUJ^5^;VT^> (0. 1ml) {C 
^^l?b;fe^s ^DP^;i/A (0. 2ml) ti^lf bfe h U > (3 5mg) 
^in^T^^aT* lBtP^m#bfeo mz^uUTt^JVI^ (0. 2ml) t3^|?bfe 1 
- (5 -;^^JV- 1 , 3 -5^TV*— ;v- 2 -^;i/) - 1 > (3 5m 
g) ^^a-ri oi^^M#b;feo C!:n*^:7DD7l>;i/A/p<^57y— ;i/jg||-r 

SS^';*^;i/i^P*x' hi^^^-f — KiJ; tJHilMU ^M^-fb-^^^ l 3mgs JR^ 
2 9%T-^ffeo 

^H-NMR (CDCI3, 400MHz) : 6 1. 66 (d, J = 7. IHz, 
3H), 2. 42 (d, J = 0. 7Hz, 3H), 4. 07 (s, 3H), 4. 
10 (s, 3H), 5. 24-5. 28 (m, IH), 6. 57 (br, IH), 
6. 60 (d, J=5. 9Hz, 1 H) , 6. 90 (dd, J = 2. 7, 10. 
7Hz, IH), 6. 96-6. 98 (m, IH), 7. 32 (d, J=l. 2 
Hz, IH), 7. 57 (s, IH), 7. 75 (br, IH), 7. 78 (s, 
IH), 8. 33 (t, J = 8. 8Hz, IH), 8. 48 (d, J = 6. IH 
z, IH) 

m&^^U (E S I -MS, mXz) : 4 8 3 (M++1) 

mmm^ 02 -.-n- ^4- r (a. 7--v>< K:^v-4-dFy d;!.^ ^:»^>i - 

3- -7;b:^n7^r:;v> -N' - n - (fi-^^;v- 1 . 3-^T^/-;i/-2 

^u-r 

4 - C (6, 7-t^;< V )V) ^=^^^3 - 3 - n U 
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> (3 0mg) ^i^DD7^;i/A (1ml) , hU:x^^;i/T^> (0. 1ml) 
mmi^it'^s ^DD^;i/A (0. 2ml) tzmmvtzhV^^y^^y OSmg) 

^iu^x^u-^ immmnLtzo mz^uuTt^jiA (o. 2 mi) i^immLtzi 

- (5-p<5^;i/- 1 , 3-^T'J-J]y-2-^j]y) -1-3^^;V7^> (3 5m 

'H-NMR (CDCI3, 4 0 0MHz) :61. 63 (d, J = 7. IHz, 
3H), 2. 41 (s, 3H), 4. 04 (s, 3H), 4. 06 (s, 3H), 
5. 23-5. 27 (m, IH), 6. 47 (d, J = 5. 6Hz, IH), 6. 
54 (br, IH) , 7. 08 (t, J = 8. 5Hz, 1 H) , 7. 17 (d, 
J = 8. 5Hz, IH), 7. 29 (s, IH), 7. 59-7. 63 (m, 3 
H), 8. 42 (d, J = 5. 9Hz, IH), 8. 57 (s, IH) 
MM^^ffi* (E S I -MS, m/z) :4 8 3 (M + +1) 
#^^11 n 3 : N- -r4- r f fi. k j^y-^-jt^y ^d^^vl - 

4- [ (6, 7-s;^ h:¥$^-4-:^y U;i/) ::r^S^] -2-p<^;i/7'-i;> 
(3 Omg) ^i^nD3}N;i/A ( Iml) . h V:r.^jp-r^> (0. 1ml) fc^ 
^bfe^s ^DD4^;i/A (0. 2ml) Izmmi^tz h V ^^X^ > (35mg) ^ 

m^x^ummmmnvtzo ^iz^tiun-sj]^^ (o. 2mi) izmmi^tzi- 

(5-p<5^;i/- 1, 3-^tV-)V-2-^)V) - l-jz5=-;i/T^> (3 5m 

g) ^m^s 1 ommmnLtzo :iti^^tiu^.jvAX^^^-ji,mmT 
3i%xmfzo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 63 (d, J = 7. IHz, 
3H), 2. 30 (s, 3H), 2. 42 (s, 3H), 4. 06 (s, 3H), 
4. 07 (s, 3H), 5. 25-5. 28 (m, IH), 6. 20 (s, 1 
H), 6. 56 (d, J = 5. 9Hz, IH), 7. 00 (s, IH), 7. 0 
1 (d, J = 2. 9Hz, IH), 7. 17 (s, IH), 7. 28 (s, 1 
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H) , 7. 57 (s, IH), 7. 64 (s, IH), 7. 79 (d, J = 9. 
5Hz, IH), 8. 44 (d, J = 5. 9Hz, IH) 

H«^tfffi (ESI -MS, m/z) : 4 7 9 (M-^H- 1) 

04 : N- [4- r (fi. 7-->->?y i.d|p>v-4-jry U - 
2 - ( h U7;U:^P ?<^;i/) -n' - ri - f r - i . _ 

4 - [ (6, 7-S^^ h3pi/-4-dpy :^:3ps^] - 2- ( h U7;i.;rD 

^5^;i/) (3 Omg) <£^dd4^;1/A (1ml), h ^) )\,-r K > 

(0. 1ml) ^mMX^fz.'^. ^^DD4^;i/A (0. 2ml) fcl^^bJ*^ h U 
^> (3 5mg) ^iP^T^^T- l^F^tg#bfeo iJ^K:^ D n ;Jn;1/A (0 . 2m 

I) ic^^Sbfel- (5-^^;v-i, 3-^rv^-;i/-2->r;i/) 

)\^T%> (3 5mg) ^m^. Mm.-^iom^m,nhfzo citi<^^DD^;i/A/ 

^ 1 2mgs 1R^2 6 %Tt#feo 

^H-NMR (CDCI3, 4 0 0MHz) :61. 65 (d, J = 6. 8Hz, 
3H) , 2. 44 (d, J = 0. 7Hz, 3H) , 4. 07 (s, 3H) , 4. 
09 (s, 3H), 5. 23-5. 30 (m, IH), 6. 37 (d, J = 6. 
3Hz, IH), 6. 56 (d, J = 5. 6Hz, IH), 7. 18 (s, 1 
H), 7. 33 (d, J=l. 2Hz, IH), 7. 36 (dd, J = 2. 7, 
9. OHz, IH), 7. 43 (d, J=2. 7Hz, IH), 7. 55 (s, 
IH), 7. 71 (s, IH), 8. 22 (d, J = 9. OHz, IH), 8. 
5 1 (d, J = 5. 9Hz, IH) 

Wm^^m (E S I -MS, m/z) : 5 3 3 (M++ 1 ) 

mmm-j o 5 : n- 14 - r r «. 7 -^v ^ Kdi^c>_ 4 - 

3U=f- }],l r-,\y'T 

4- [ (6, 7-$;^ h^S/-4-^^ i;;i/) -2-^ h^5^T-U 

>(30mg) <&i^dD3}h;I/A (1ml) s h > ( o . 1 m 1 ) fci 

^DD:i^;i/A (0. 2ml) Ic^^i^Ufc h U > (3 5mg) 

^iP^TM?ST- lBt^^ii^b;fe:o ^fefci^DPTj-wl/A (0. 2ml) tC^^bfel 
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- (5_^5:.;i,_i, 3-^T\;-;v-2-'f;i/) (3 5m 

8 

^H-NMR (CD C 1 3, 4 0 0MHz) 63 (d, J=6. 8Hz, 

3H), 2. 44(s, 3H), 3. 70(s, 3H), 4. 03(s, 3H), 

4. 04 (s, 3H), 5. 28-5. 35 (m, IH), 6. 47 (d, J = 

5. 4Hz, IH), 6. 49 (s, IH), 6. 76 (dd, J = 2. 2, 8. 
8Hz. IH), 7. 35 (s, IH), 7. 37 (s, IH), 7. 46 (s, 
IH), 7. 56 (s, IH), 8. 21 (d, J = 8. 8Hz, IH), 8. 
47 (d, J = 5. 4Hz, IH) 

K«^*>f{it (E S I -MS, m/z) :4 9 5 (M++1) 

mmm 1-3 8*5J;t>*4 l O 5®'fb^^®<b#:^tjt*5cfc"Z>*c-f ms SB 

u >p'fb5 o%Ra«^iiS (iCso) {*Ti3©aD-C"a&^o 
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mmM.^m^ r m- Ftil ^?- J- P "7 r-rV^^B^^Tt A 0- 1 . 2F 

Sliajm±fc:M - C S F CD -fe r^— T-fe ^ c - f m s bT V^ ^ -7 ^7 n 7 
T-e^^iifflia=^BAC-1.2F5 (CLAUDIA M. et al., J. Cell. Physiol. , 
130, 420-427 (1987), **Isolatioii and Characterization of a Cloned 
Growth Factor Dependent Macrophage Cell Line, BAC1.2F5') ^3 TC, 

5%C02^>:^^-^-^l^^*5V^T L-cell ±m^ XXI 1 0 %^ 
Mm^-^tsBMBUmm (GIBCO BRL^) fi^5 0 -7 0%n>:7;V3i 

l^-h®#e;3i;vic5. ox 1 0^ Mi:^^J;ofc:fliabfe<, 37-C-fl2^ 
F^tg«bfefts ^m^O. l%®.^7fyJ3^ffjfii«^^tpDMEMi§iifelc:^lfebl 2 

^iSl|?iS5 Ong/mli:>&^J^a^Jnbs 3 7-C -tr 6 ^F^?lfflfla^fy^ bfco 
JtJfe^|^*bfc=^e7 3i;vk:qr^'fb^i®l& (2 OmM HEPES (pH7. 4) > 
150mM NaCl. 0. 2% TritonX-100. 10% ^U-feD 
-;K 5mM 5 mM ai^lx >i^r ^ > 4@^^ 

2:hhUe7A. 2mM N a4 P 2 O 7 ) ^ 5 0 l^fiO b^ 4°C-r'2^^MSb 
TJ^JigJ6m^S5&^MbTT>^-fe-rfflit>r;Vhbs el I S AT^y-fe-1'{3#tbfco 
ELI SAT'y-fe-rffi^ru-hJiJiiT® J^ati^^^fTofeo E L I S Affl 
-T^^j7P7'l/-h (Max i s o r p ; NUNCtt«tt)mX) t:5/zg/ml© 
JnlU y^'fb^ne^Vin.i*: (PY2 0 ; Transduction Laboratories^) ^^tS 

v>mmm^m:^M7K ii>E7 . 4) ^5 ouimxx. a-c-ci mmmx^^^ 

'fb^frofco ^(DmO. 1% Twe en-2 O^^tPCa, Mg f reeU 

ymmmwL (j^jlt tpbs-tj ii-rs) 2 0 o/ziT«2iii. #e7:c;i/(D?$fe#^ 

ffofc^ >^ny:3f>iJ^^S (;^B2|s:lSli: >^nyiJ7:c-:;^) ^ 2 0 0 l^"!? 
;vec:?^Jn b^M"e 2 l^^#Wb-?::/D y ^v^^fr^feo 

ELI S Affl x'-r ^^Drv— h (Maxisorp; NUNCltJ: t)^A) 
5/zg/ml©Jn;»J >^>fb^niX>in;# (PY 2 0 ;Transduction 
Laboratories^ai) *^tf U >^affi^S:^J®7jc (pH7. 4) ^BOfiim^ 
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SabTS/;&=&§i^J^b:fco SJJ&#±r^^»USJi&^ih 
to-T-f^pru— h IcJ; D 4 5 0 nmCDigi^ig^«iJ^bfco ^tJ^^iD 

■&TM-CSF5&m*nbfcJ^^®iS^3fcS^ 100%®c-fms U >^<b^St4s 
maii^nU-C S F ^^JDP bT \\f^\^^^(Om%U-^ 0%©c-fmsU>m 
'fbrStt^bT=&e7:c;i/CDc-f ms y ym^fbTSI^^&^^Jfeo li^^i^lg©^^]^^^ 

^mmM(Dc-fms V >mih5 o%mm^B. (i Cgo) *»mbfco 

aBBat^3Bt ^. BB ail ^ 

SBBaJ3I±i^M-C S F®lx-fe:r^— Tfe^ c-f ms<^^^bTV^S"^^ d:7 
T-i^3|«m^BAC 1.2F5 (CLAUDIA M. etal., J. Cell. Physiol. , 
130, 420-427 (1987), "Isolation and Characterization of a Cloned 
Growth Factor Dependent Macrophage Cell Line, BAC1.2F5" ) ^3 7''C, 
5%C02-f >^aL^->5'P«gl^:*5V^■r L-cell ±m^^X]^ 1 0%^i>^^^ 

skm^^tsBMEumm (gibco brl^x^mx) xm^ o-i o%zi 

>7;V3i> h tta^X^izmmi^. 1 0%'i7iyfl^f?ifliri<^^tpDMEMl§i&l3t: 
hmM^M^M-CS F!^^^J^5 0 ng/ml h^c^cJ;a^^iab}feJgJt^^VNT 
9 6 hcD#'>3i;i/tc: 5 . 0 x l O ^Mi:^^ J: "5 {::8lffibfco 

3 7°CT- 2 4I^^J§#bfe#s Ft^P^H^fel&a^M^ 
efi«JCDm]^^^^<fc"5#'>x;vfc:mSDbT3 T^C, 5 %C O ^^^^.^-tJ^I^ 
lci5l^T7 2^F^ig#§ffofeo ^©^MTS^^ (rDp< t)liA) 
»>:ii;i/tl2 0 jLLimmX^tzWiS 7°C, 5%C02^ >dp:I-^-^^*ll345V^T 2^ 
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m. nm^xm- c s f ^mm bt v^:fev^«^®I!R^g^ o %(DmmMmii\^ 
c - 1 . 2 F smmmcDU- c s Fm^^mmmm^^^^^^^^^^^^^- ^ 

•^y^:^^^mmmmmmKS4 8 3 (YAMASHITAT. et al.. Bone, 19, 
429-436 (1996), "Subcloning of Three Osteoblastic Cell Lines with 
Distinct Differentiation Phenotypes from the Mouse Osteoblastic Cell 
line KS-4 ') ^ 1 0 %^ i^^^Mm^^ts a-MEUmm (GIBCO BR 

8^:^jv^my\y-h(D^^:^)\^i^2 . ox i o^m 

1, 25 (OH) 3VD3^^»Qb:^^o ^Kr$;p<^;v:^;v7;i-:5rSy Kt:^^^^-^ 

±iBmSii'S:^<fca 1, 2 5 (OH) ^ VD J^tJ^^^t)^^«^^-° 

:7r^— If (WT rxRAPj )Lt^^ tStt^^m^t:^^ (ACID PHOS 
PHATASE LEUKOCYTE ; S I GMAtt) UHt^^tr-^feo 

^ m.'^wmm ic?^'j>$^fcopi^i3TRAP^ttt:ov>Tp--h 

D7 3^-;V7:ty^7T^— e (SI GMA 10 4 phosphatase substrate ; S 
IGMA%t;feJlT rpNPj ii-rs ) *fflV>fc^mtStt®SiJ^l^^^t)W«fT 
ofeo PNP^fflv>fe^mrSi4®«iJ^lc:oVNTliJi;T®J:at:eofco 6B^l§ 
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5:9:1) m^mx^^^htio m^'^^-mmmmm-m^mmmm (mstb 

2 2:1:1) m^mizV NT ^mmmmo . 4 mg/ml2:^?>^^^§fi?^ 
tlO. 5N NaOH ^5 OAtl^^Dbs ^^i? 9 6e7 3i;i/¥J^ 

mCDPJ^^Jg^iia^bfco ^^tt-^-ri, 2 5 (OH) 2VD3#STKS4 

8 3iiX-{i^^^^mmm(D^i:i^m\.rzm^(D^R^m^ i o o%<DTRAPrs 

;tTs ^n^tt®J^^l^:fel:J-^TRAPtSi4t>t*-r^lS^^^^K)fco 
:$:^BjcD>fb^#)lfttaS^#fi^l=TRAP7Si4^®T^-yrfco o^t)?i^^#e^ 

^l5^7-;^^^Tt::j3V^•r 1. 0 x 1 0 ^ c e 1 1 s /h e a d h^^^J;^^ 
^^^J3iii^#^2 SBP^s lB2|ll^PtS-^bfco ^1tm2 IBBs 2 8B@ 

i^xumB^mmh. ^(Dm^m^^-^^^-^nmmmvy v (image 

Gauge,FUJI FILM) itm^^^X^mW^^^ir^?f^^ >^ --^(O^UI^^^^^m. M 
#±®#i!RJRm©®^=^#tBbT#l¥®¥±&*^«)feo 1&^^MiS#i¥i:M^t¥ 
cD®^%i:b©^1-^-2^{^J^^^^®M^^SSbfco ^®^^*^0J®<b^tlS¥ 

A3 7 5 tb^7y-vfflJia=|* (S*HifeA^?9f^#<fc^A^) ^F^b-^V- 
^^^>_;^^@^-fr^c:j5V^-C 5 . 0 X 1 0 ^ c e 1 1 s /h e a d 
^-j?^e7;^®:fe't>^^^^*fibs i^1il^Bt<*:fii)«t9-i::fe^cfcd l^SE-fo 
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mhs ^(Dmmmmz'Dy.^xm^mmvy h (image Gauge, FUJI FILM) ^fflV^ 

nmm^m%w-^mmf^Bi:-y)2SBWi. \B^um.un^\.fzo ^^fi2 ib 

(LuzexF Bone System, («) -Vn) :&fflV^-CK#«f^^^gP®-^^=i^S^'S'^ 
^6D T R A P b o 2 M W Ji®^ ^ 2. T R A 

Pm<4^]3a*«fe#5^flaJibfeo growth cart 

i 1 age met aphy seal junct ion (WT TGCMJj 

K:j|^2. 4 mmHStb^cO. 9 6 mm^(D^m^^--t^m^(omM}lW^\^m'^ 

t bKDR^h^ 31^^/3 >bfeN I HSTSm (Sawano A et al.. 

Cell Growth & Differentiation, 7, 213-221 (1996)) § 5 >=3P 
^^_^-,^K:j3V^-Cl 0%'!7^>S&f?jfa?i^^tfDMEMl§m (GIBCO B 
RL:a:J:t)MA) -^5 0-7 0%n>7;i/3i>bii:^^*-CJ§#bfco 

h bfe»^l5li§ife-t-37~y >^-r r 1 h 9 6 'i7ai;i.5pjg7'lx- V^l. 

5xlO^{@/welli:^^<tai3Mb37'>Ct!lR^&J§#bfeo 0. I%'i7 
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J^ii5gH^ (ii^Ts fvEGFj t^T) ^Mmmmt^l 0 0 n g/ml}l-^^ 

xoicmmv. 3 7''CT-2^F^m^fiMbfeo i#m^^*um*u>^Mffi 

^m±U^ (pH7. 4) T-^#^. qJ^^fb^SrS (20mM HEPES (p 
H7. 4) ^ 150mM NaCl^ 0. 2 %T r i t o nX- 1 0 0. 10% 
Glycerols 5mM :^)VV^'^i-i^J^M± h ^) ^ J^. 5 mM 

4WM2^ h ^) ^2^. 2mM Na4P2 07) SSOAl^iabs 4''C'^ 

ELI SAfflv-f ^nri/— h (Maxisorp ; NUNC1i«fcD^X) 
5 M s/m 1 ©tnlphospho-tyrosineirG^: ( P Y 2 0 ; Transduction 
Laboratories1±«k!5^X) <&^tf U V^J^S^Stfe^zK (pH7. 4) *5 0 

^lyifm^S 0 0//iab^?a-C2^H#SbT:/n>y^>^^ff-:5fco 
JllBCDaBSttmr'S^^fi^b 4 °CT- infers bfco ?5fe#^s irtKDRmi* 

^^jabT;K;i&^l^*^bfco jt^^d;^feAs^e)ttfc^s Sii&^jh^S^^inbR/iB 

^^ihi^^-Y ^ nri/— h U— ^5^*— l::<t D 4 5 0 nm©igfc^Jit^?iy^bfeo 

mM'^rvEG¥^mmvrzm-^<Dm^m^i o o%®KDRU>i^'(btstt> m 

(^JSlV^V EOF ^^in bt l^^fc V^jl-^®l®^Jl£^ 0 %©K D R U >mit^'&. ^ b 

BRvymits o%mm^M (iCso) ^mmx^tco 
*^B^i^j;^<b^w®f^^^ji^pt-^KDRu>^'fb5 o%mmmm (i c 

so) J±^2t:f3«^tiS5lD-e^ofco *fes KDRU^^-rbPfl^tStS^c- 

f ms i; >^<bPi^?stt{i:^-r^ii^Jt*#-'^t:^2fc:^Nbfco 13:^. mmtit. 

KDR^)>m^t5 0%mmmm IuMI / c-f ms uvm^bs 0%Pl^?g& 
^{i r2j 5 0J^Jl±©i:#{i rsj i:^ ^ti^ti^lBbfco 
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m ^ (D m m 



1. ^ (I) (D<h^^. ^tzii^iu^(Dm^±^^-^n^i^^v<}Ammm 



cDT;i/#;i/36t±2K^Sx -ORi°» (Ri°«}iCi_4T;i/^;i'*^^'r) ^ 

■r) s — coNR^^^R'^' (R^^^j3<t•a«R''2^±^ i^— Sfeii^tco-rv^-c 
%a;<^ zK^M^^fct±Ci_4:?';vdr;i/^ (dcDT;i/:3r;i/S{i7K^^. -OR^ 

13 (R»i3{iCi_4T;i/=3p;i/g^mt- ) > ^fct±-NRii^Rii^ (Rii^iJj; 
^^f) fcrj: t)g^^l^ntV^T^^<fcV^) ^^f) n COOR^^" (R' 
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C,-,TJVZl^^>&. C,-,T)V^=-})yM. Cz-eT;!/^^;^^^^ ^\13^>m 

^.^mm. Cl_4T;^=^;^a^ c.Tjvzi^^iyms c,-,T)vu^iy-^)]y^^ 
t;v^;v» ( © c 1 _ 4 T;v:3^;v«l*7Xm» t c i _ 4 n ^ t J: D S 

R^ R\ R'> 43J;tJ^R«{iPl-*fc{i^^^-^"^^^'^*^<- tK^M^s ^^ 

D>y>'Jl^s Ci_4T;i/:3f-;va. Ci_4T;vzi:3ei-a. c l_4:?';^=^^^^^*^ 

h ^;7;^;^-D;;<^;l/3fe^ y'S^^bs 

* * i± c 1 _ 4 r ; 1^ ^ ; V ;v - ^ * ^ * b ^ 

(R^^»{iC,_4T;v:^;vS:sar) > *fe(*-NR^^°R^^^ (R^^°^^<fct>* 
Ri*M*. |^|-*fel±^5&■3tv^T^)J;<s 7K^iI^*fe«Ci_4:?';v^>'^^^ 
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.3. zifio^mr. m^mi^tc\^2},ztm(Dih^mo 

7. R^ R\ R^43J;t/R«CDii>^< Ji*)— >'ND>7'>M^> Ci_4 

8. R^ R\ R''i3J;tJ^R«*s-r^X7XmiM^<^^"rs M^Jil~6cDV^ 

9. Rllj3J;tJfR'^©V^■rnA*-:7^^±7K^M^^^b^ ^d-:&l±Ci_4 

0jv&^m.hs CLti^oMit. ^\n^ym^. Ci_4r;u^;vSs Ci_4:^;i/:3 

m^fe^HTV^T^><fcV^) tick t)Mm^ntV^T^) <> feSV^ti^ 

R^MizK^l^d^^^abs R^2^R^'i:{i^tle>3^)S^^UTV^^M^Jl•^^^:- 




^b. c:®T;vI3^->*^±^ ^'NP^i^vJ^^s 7j<^Ss Ci_4T;v^;vfts Ci_4 

m^tc ii^mm<D 3-7 mj^^i^^^^* fc ^^mm^^i^ ^ t) v^ -c 

<k<^ 

R2\ R2\ *5J:t>*R2^{is |sl— *fc{±^^eoTV>-r*)«fc<s tK^JI 

R2'»j3J:•otR2 5cDv^-rtl*f'-:3&^i7X^^i^*ab^ <fea-:&f±Ci_4T;v^ 

u;v^s t!^^/>;;i/*s >f v^t>-^/ v^^ti/u 

;i/a^^bs citie>®S{is 7Npy>il^x Ci_4t;i/=^;vSs Ci_4T;i/n:3p 
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1-0 ) 

1 1. xifiCR^mt. m^mi oiztmo^h^mo 
mo 3-^7 mmmm^&t^tz \i^mm^^^ ^ d n-c t j; v^ c , _ e t 

)izi^iym^mir. m^^l 0^fe{±l 1 icifB^^'fb'&tlo 
c,.,T)v^;vms c,.,T)\^z2^^>m. Ci_4t;i/^;v^:^Ss h^yMvt 
^10 — 12 (D\i^irM—^i^t^M<Dih'^'^o 

15. R2i*5j;t;«R22;&sN-*fe{«^d;otv^-C*)cJ;<^ ?^ti^>m'3'. 

■Ts ffi^^l 0-1 2(D\i^'rMl'-''^^t^^<0it^^o 

1 6. R'\ R''s *3J;t>*R^^i>s-r^T7K^M^*m"rs 
0 1 2 CDV^■rtl*^— 3Kl^HB<!6®<b'&«^o 

17. R2«AS5^T^/u;i/«^^-r> tt^jgi 0-1 ecDv^-rtii^^-^icfB 

1 8. R2 8i,S4-7;i/;a-D7 3i-;vS^^-rs M^^Il o-i 6®v^rt^. 
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19. ^ ( I b) f^^nss m^m i t^ia^o^b-a-tio 




2 0. ^ (lb) (Ib-1) -Tim^ti^. m^mi Bicmmcoit^ 




(±fB^4'x R''. :fe<fct;fR^^ia:s ^ (lb) t: jSV^T^^^ttfel*!^ 

21. ^(Ib)*s. ^?;(Ib-2) T-^^nSs ^5ltJil gtlB^O'fb'^ 
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2 2. ^ ( I c ) xm^n^s m^m i i^mmcDit-^mo 
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DS^^To ) 

2 3. ^ ( I d) T-a^ns^ mmm 1 icmmoih^^o 




O 



«jAC,_.T;v^;v*^^-r) . -NR-R- (R-43J;tJ^R-ti. n-^tc 

24. XASCH>£ab. R''*5 
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2 7. X*SCH^^U R'2*s 




3 0 . Xyb^N^^^b^ R^^tfi 



3 1. R5 4^-J;tJfR6 6^^^;V^:^^^^ ItSf^lg 3 0 tlf3m©<b^^o 

3 2. R^^ifi>^^)Vm^m:h^ Rss^tafnSfe{i^iain©5*fct*6M:^ 
3 3. XASNSabs R^2^ 
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34. RS''j3J;t>'R^5*Sp<5^;vS^^-r> ^^JS 3 3 t:|3S(D^b^t)o 

3 6. ^ ( I e ) m^m 1 i3i3«®'fb'a-«^o 




K:j3it;g,JllNM^s 3ifefc*5{t^^^J^^> 2^S43cfct>*3^l:i*5{t^^^;^SN 

R'»°2{^p(^;V^:g^l^^ 

X;bSNt)'c{iCH<&^bs 

;i'^{i7K^S*fe{i-0R«°« (R6o»{±Ci_4T;i/=¥;vS*^-r) icx\)mm 
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j^eii^ R6i\ R'^\ R^^\ i5J;tJfR^''lis HJ-* feJi^Jfe-^T V^T 

-NR^20J^621 (R 6 2 0^.J-^.R6 2 1(^I=J_^;^.{^g;^^-CV>T*)<fc <^ 

To ) 

37. XffiCU^mh. R''\ R'^'s R''\ R''\ ^^XJPR''^(D 

r^xi^ymj^i'^miri^. fe^v^^±R«^^ r''\ R''^ *5<fct;f 
]^ 3 6 fciam^^b-^tJo 

3 8. R''\ R«^^ R«*\ R«^\ j3<fctJ«R''^©t-^tAS7j<^il^ 
^^Tif^. feSV^^±R''^^ R'''\ R'^'x R''^ :feJ:t^•R«l^OV^■rtLA^ 

39. R«^i*s^ hd^.>>s:^^bs R''\ R''K R''\ ^XXJ^R''^ 
ASTk^M^^^t-d^s R'''t^^mm^Mtzli:?^ h^->^^m:h. R''\ R'' 
\ R«^\ ^^V^R'^^lfiykmi^'^^^Tt^ ^^i^^ltR'^^ffi^mm^s 

R^'\ R''\ ^xxfR'^^t^^mm^^m-Ts m^ms siz^m(D^^<\^o 

4 0. R«°'»43«fct>*R'°'*5^^>>vs^^-rx m^m37. sss ^fc«±3 
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